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Substituted sulfonamides are selective /?3 adrenergic receptor agonists with very little 0\ and ft 2 adrenergic receptor activity and as 
such the compounds are capable of increasing lipolysis and energy expenditure in cells. The compounds thus have potent activity in the 
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levels and cholesterol levels or raising high density lipoprotein levels or for increasing gut motility are also disclosed. 
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TITLE QF THE INVENTION 

SUBSTITUTED SULFONAMIDES AS SELECTIVE p3 AGONISTS 
FOR THE TREATMENT OF DIABETES AND OBESITY 

5 BACKGROUND OF THE INVENTION 

P- Adrenoceptors have been subclassified as pi and P2 since 
1967. Increased heart rate is the primary consequence of (3 ] -receptor 
stimulation, while bronchodilation and smooth muscle relaxation 
typically result from P2 stimulation. Adipocyte lipolysis was initially 

10 thought to be solely a pi-mediated process. However, more recent 

results indicate that the receptor-mediating lipolysis is atypical in nature. 
These atypical receptors, later called P3 -adrenoceptors, are found on the 
cell surface of both white and brown adipocytes where their stimulation 
promotes both lipolysis (breakdown of fat) and energy expenditure. 

15 Early developments in this area produced compounds with 

greater agonist activity for the stimulation of lipolysis (P3 activity) than 
for stimulation of atrial rate (pi) and tracheal relaxation (P2). These 
early developments disclosed in Ainsworth et 3I., U.S. Patents 4,478,849 
and 4,396,627, were derivatives of phenylethanolamines. 

20 Such selectivity for P3 -adrenoceptors could make 

compounds of this type potentially useful as antiobesity agents. In 
addition, these compounds have been reported to show 
antihyperglycemic effects in animal models of non-insulin-dependent 
diabetes mellitus. 

25 A major drawback in treatment of chronic diseases with p3 

agonists is the potential for stimulation of other P-receptors and 
subsequent side effects. The most likely of these include muscle tremor 
(p2) and increased heart rate (pi). Although these phenylethanolamine 
derivatives do possess some p3 selectivity, side effects of this type have 

30 been observed in human volunteers. It is reasonable to expect that these 
side effects resulted from partial pi and/or P2 agonism. 

More recent developments in this area are disclosed in 
Ainsworth U.S. Patent 5,153,210, Caulkett et ah, U.S. Patent 
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4,999,377, Alig et al-, U.S. Patent 5,017,619, Lecount £t European 
Patent 427480 and Bloom si al., European Patent 455006. 

Even though these more recent developments purport to 
describe compounds with greater p3 selectivity over the pi and p2 
5 activities, this selectivity was determined using rodents, in particular, 
rats as the test animal. Because even the most highly selective 
compounds, as determined by these assays, still show signs of side 
effects due to residual pi and p2 agonist activity when the compounds 
are tested in humans, it has become apparent that the rodent is not a 

10 good model for predicting human p3 selectivity. 

Recently, assays have been developed which more 
accurately predict the effects that can be expected in humans. These 
assays utilize cloned human p3 receptors which have been expressed in 
Chinese hamster ovary cells. See Emorine et al, Science . 1989, 

15 245:1118-1121; and Liggett, Mol. Pharmacol. . 1992, 42:634-637. The 
agonist and antagonist effects of the various compounds on the cultivated 
cells provide an indication of the antiobesity and antidiabetic effects of 
the compounds in humans. 

20 SUMMARY OF THE INVENTION 

The instant invention is concerned with substituted 
sulfonamides which are useful as antiobesity and antidiabetic 
compounds. Thus, it is an object of this invention to describe such 
compounds. It is a further object to describe the specific preferred 

25 stereoisomers of the substituted sulfonamides. A still further object is to 
describe processes for the preparation of such compounds. Another 
object is to describe methods and compositions which use the compounds 
as the active ingredient thereof. Further objects will become apparent 
from reading the following description. 

30 

DESCRIPTION OF THE INVENTION 

The present invention provides compounds having the 

formula I: 
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OH H R 2 

r^CHCW^-mx-^ ^— N-SO z (CH 2 ) r -R 7 



where 

n is 0 to 3; 

m is 1; 
5 r is 0 to 2; 

A is selected from the group consisting of thiazolyl, isoxalyl, 

indolinyl, indolyl, furopyridyl, 7-azaindolyl and 7- 
azaindolinyl; 
Rl is (1) hydroxy, 

10 (2) halogen, 

(3) cyano, 

(4) trifluoromethyl, 

(5) NR8R8, 

(6) NR8SO2R 9 , 
15 (7) NR8COR9 

(8) NR8CO2R 8 , or 

(9) Cl-ClO alkyl optionally substituted by hydroxy; 

R2 R 3 

are each hydrogen 
X is -CH2-; 
20 R4, R5 and R6 are each hydrogen; 
R7 is Z-(Rla) n; 

R la is (1) halogen 

(2) NR8COR9 or 

(3) a 5- or 6-memberd heterocycle with from 1 to 4 
25 heteroatoms selected from oxygen, sulfur and nitrogen, 

optionally substituted with up to four groups independently 
selected from oxo, and R8; 
Z is (1) phenyl, 

(2) naphthyl, 
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(3) a 5 or 6-membered heterocyclic ring with from 1 to 4 
heteroatoms selected from oxygen, sulfur and nitrogen, 

(4) a benzene ring fused to a C3-C8 cycloalkyl ring, 

(5) a benzene ring fused to a 5 or 6-membered heterocyclic 
5 ring with from 1 to 4 heteroatoms selected from oxygen, 

sulfur and nitrogen, 

(6) a 5 or 6-membered heterocyclic ring with from 1 to 4 
heteroatoms selected from oxygen, sulfur and nitrogen 
fused to a 5 or 6-membered heterocyclic ring with from 1 

10 to 4 heteroatoms selected from oxygen, sulfur and nitrogen, 

or 

(7) a 5 or 6-membered heterocyclic ring with from 1 to 4 
heteroatoms selected from oxygen, sulfur and nitrogen 
fused to a C3-C8 cycloalkyl ring; 

15 R8 is (1) hydrogen, 

(2) Cl-Cl0alkyl, 

(3) Cl-ClO alkyl having 1 to 4 substituents selected from 
hydroxy, halogen, C3-C8 cycloalkyl, Cl-ClO alkoxy, and Z 
optionally substituted by from 1 to 4 of halogen, Cl-Cio 

20 alkyl or C 1 -C 1 0 alkoxy; and 

R9 is NR8R8; or 

a pharmaceutical^ acceptable salt thereof 

Representative antiobesity and antidiabetic compounds of 
the present invention include the following: 

25 

N-t4-[2-[[2-Hydroxy-2-(thiazol-5-yl)ethyl]aminolethyl]phenyl]-4-(3- 
octyl-2-imidazolidinon- 1 -yl)benzenesulfonamide; 
N-[4-[2-[[2-Hydroxy-2-(thiazol-5-yl)ethyl]amino]ethyl]phenyl]-4- 
(hexylaminocarbonylamino)benzenesulfonamide; 
30 N-[4-[2-[[2-Hydroxy-2-(thiazol-5-yl)ethyl]amino]ethyl]phenyl]-4-(4- 
iodo)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5-yl)ethyl]amino]ethyl]- 
phenyl]-l-(4-octylthiazol-2-yl)-5-indolinesulfonamide; 
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N-[4-[2-f[2-Hydroxy-2-(3-methylisoxazol-5-yl)ethyl]amino]ethyl]- 

phenyl]-4-[5-(3,4-difluorophenyl)-[l,2,4]-oxadiazol-3-yl]~ 

benzenesulfonamide; 

N-f4-[2-fr2-Hydroxy-2-(3-methylisoxazol-5-yl)ethyl]amino]ethyl> 
5 phenyl]-4-(hexylaminocarbonylamino)benzenesulfonaniide; 

N-[442-[[2-Hydroxy-2-(3-methylisoxazoI-5-yl)ethyl]amino]ethyl]- 
phenyl]-4-(3-octyl-2-imidazolidinon- 1 -yl)benzenesuIfonamide; 
N-[442-[[2-Hydroxy-2-(3-methylisoxazol-5-yl)ethyl]amino]ethyl]- 
phenyl]-4-[4-(3-cyclopentyIpropyl)-5-tetrazolon-l-yl]- 

1 0 benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5-yl)ethy]]amino]ethyl]- 
phenyl]-4-(4-octyl-5-tetrazolon-l-yl)benzenesulfonamide; 
N-[4-[2-[[2-Hydroxy-2^3-methylisoxazoI-5-yl)ethyl]amino]ethyl]- 
phenyl]-4-[5-(3,4,5-trifluorobenzyl)-[l,2,4]-oxadiazol-3- 

1 5 yl]benzenesulfonamide; 

N44-[2-[[2-Hydroxy-2-(3-methylisoxazol-5-yl)ethyl]amino]ethyl]- 

phenyl]-4-[2-[l-(4-fluorophenyl)-l-methoxymethyl]oxazol-5- 

yl]benzenesulfonamide; 

N-[442-[[2-Hydroxy-2-(3-methylisoxazol-5-yl)ethyl]amino]ethyl]- 
20 phenyl]- 1 -(6-hexylpyrid-2-yl)-5-indolinesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5-yl)ethyl]amino]ethyU 

phenyl]-l-[6-(3-cyclopentylpropyI)pyrid-2-yl]-5-indolinesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazo^ 

phenyl]- 1 -(6-octylpyrid-2-yl)-5-indolinesulfonamide; 
25 N-[4-[2-[[2-Hydroxy-2-(3-methyUsoxazol-5-yl)ethyl]amino]ethyl]- 

phenyl]-4-(5-pentyl-[ 1 ,2,4]-oxadiazol-3-yl)benzenesulfonamide; 

N-f4-t2-[[2-Hydroxy-2-(3-methylisoxazol-5-yl)ethyl]amino]ethyl]- 

phenyl]-4-(5-heptyl-[l,2,4]-oxadiazol-3-yl)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolinyl)ethyl]amino]ethyl]phenyl]- 1 -(4- 
30 octylthiazol-2-yl)-5-indolinesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyI]- 1 -(4- 

octylthiazol-2-yl)-5-indolinesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolinyl)ethyl]amino]ethyl]phenyl]-4-(5- 
pentyl-ri^^l-oxadiazol-S-y^benzenesulfonamide; 
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N-[442-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-4-(5-pentyl- 
[ 1 ,2,4]-oxadiazol-3-yl)benzenesulfonamide; 
N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-4- 
(hexylaminocarbonylamino)benzenesulfonamide; 
5 N4442-[[2-Hydroxy-2-(5-indolyl)ethyl]aminolethyl]phenyl]-4-(3-octyl- 
2-imidazolidinon- 1 -yl)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-4-(3-hexyI- 
2-imidazolon- 1 -yI)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyI]amino]ethyl]phenyl]-4-[4^ 
10 cyclopentylpropyl)-5-tetrazolon- 1 -yl]benzenesulfonamide; 

N44424[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-4-[5-(3,4- 
difluorobenzyl)-[ 1 ,2 t 4]-oxadiazol-3-yl]benzenesulfonamide; 
N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-l-f6-(3- 
cyclopentylpropyI)pyrid-2-yl]-5-indolinesulfonamide; 
15 N-[4-[2-[[2-Hydroxy-2-(54ndolyl)ethyl]amino]ethyl]phenyI]-l-(6- 
octylpyrid-2-yl)-5-indolinesulfonamide; 

N-[4-f2-r[2-(7-Aza-5-indolinyl)-2-hydroxyethyl]amino]ethyl]phenyl]-4- 

(3-octyl-2-imidazolidinon- 1 -yl)benzenesulfonamide; 

N-[4-[2-[[2-(7-Aza-5-indolyl)-2-hydroxyethyl]amino]ethyl]phenyl]-4-(3- 
20 octyl-2-imidazolidinon- 1 -yl)benzenesulfonamide; 

N-[4-[2-r[2-Hydroxy-2-(7-aza-5-indolyl)ethyl]amino]ethyl]phenyl]-4-f5- 

(3 % 4-difluorophenyl)-[ 1 ,2,4]-oxadiazol-3-yl]benzenesuIfonamide; 

N-[442-[[2-Hydroxy-2^7-aza-5-indolyl)ethyl]ainino]ethyl]phenyl]-4- 

(hexylaminocarbon-ylamino)benzenesulfonamide; 
25 N-[4-[2-[[2-Hydroxy~2-(7-aza-54ndoly0^ 

hexyl-2-imidazolon- 1 -yl)benzenesulfonamide; 

N^4-[2-[[2-Hydroxy-2-(7-aza-5-indoIy0^ 

octylthiazol-2-yl)-5-indolinesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-furo[2 f 3- 
30 ft]pyridiny l)ethyl]amino]ethyl]phenyl]- 1 -(4-octylthiazol-2-y l)-5- 
indolinesulfonamide. 



35 



The compounds of the instant invention all have at least one 
asymmetric center as noted by the asterisk in structural Formula I. 
Additional asymmetric centers may be present on the molecule 
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depending upon the nature of the various substituents on the molecule, 
in particular, R2 and R3. Each such asymmetric center will produce 
two optical isomers and it is intended that all such optical isomers, as 
separated, pure or partially purified optical isomers or racemic 
5 mixtures thereof, be included within the ambit of the instant invention. 
In the case of the asymmetric center represented by the asterisk in 
Formula I, it has been found that the compound in which the hydroxy 
substituent is above the plane of the structure, as seen in Formula la, is 
more active and thus more preferred over the compound in which the 
10 hydroxy substituent is below the plane of the structure. 

The following stereospecific structure represents the 
preferred stereoisomers of the instant invention: 



H OH H R 2 
L A 4~ <>CH 2 N-C-(X)sr-^ ^ N-S0 2 (CH 2 ) r -R ' 




yK^y * I I 

la 

15 where n, m, r, A, R*, R2, r3, r4, r5, r6, r7 and X are as defined 
above under formula I. 

Throughout the instant application, the following terms 
have the indicated meanings: 

The alkyl groups specified above are intended to include 
20 those alkyl groups of the designated length in either a straight or 

branched configuration. Exemplary of such alkyl groups are methyl, 
ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, 
isopentyl, hexyl, isohexyl, and the like. 

The alkoxy groups specified above are intended to include 
25 those alkoxy groups of the designated length in either a straight or 
branched configuration. Exemplary of such alkoxy groups are 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tertiary 
butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy and the like. 
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The term "halogen" is intended to include the halogen 
atoms fluorine, chlorine, bromine and iodine. 

Examples of 5 and 6-membered heterocycles and fused 
heterocycles of Z and R la include pyridyl, quinolinyl, pyrimidinyl, 
5 pyrrolyl, thienyl, imidazolyl, thiazolyl, benzimidazolyl, thiadiazolyl, 
isoxalyl, benzothiadiazolyl, indolyl, indolinyl, benzodioxolyl, 
benzodioxanyl, benzothiophenyl, benzofuranyl, benzoxazinyl, 
benzisoxazolyl, benzothiazolyl, tetrahydronaphthyl, 
dihydrobenzofuranyl, tetrahydroquinolinyl, furopyridine, azaindolyl, 

10 azaindolinyl and thienopyridine. 

The preferred values of Z are phenyl, naphthyl, benzene 
ring fused to a 5 or 6-membered heterocyclic ring with from 1 to 4 
heteroatoms selected from oxygen, sulfur and nitrogen, or heterocycles 
with from 1 to 4 heteroatoms independently selected from one of 

15 oxygen or sulfur, and/or 1 to 4 nitrogen atoms. 

The more preferred values of Z are phenyl, naphthyl, 
quinolinyl, thienyl, benzimidazolyl, thiadiazolyl, benzothiadiazolyl, 
indolyl, indolinyl, benzodioxolyl, benzodioxanyl, benzothiophenyl, 
benzofuranyl, benzoxazinyl, benzisoxazolyl, benzothiazolyl, 

20 tetrahydronaphthyl, dihydrobenzofuranyl, triazoly], tetrazolyl, 

oxadiazolyl, imidazolyl, oxazolyl, thiazolyl, imidazolidinyl, pyrazolyl, 
isoxazolyl, pyridyl, pyrimidyl, pyrazolyl, tetrahydrobenzothiazolyl and 
tetrahydroquinolinyl. When Z is attached to -NS02(CH2)r-, it is 
preferably phenyl, naphthyl or a benzene ring fused to a 5 or 6- 

25 membered heterocyclic ring with from 1 to 4 heteroatoms selected from 
oxygen, sulfur and nitrogen. When Z is part of the definition of R8, it 
is preferably phenyl, a 5 or 6-membered heterocyclic ring with from 1 
to 4 heteroatoms selected from oxygen, sulfur and nitrogen, a benzene 
ring fused to a 5 or 6-membered heterocyclic ring with from 1 to 4 

30 heteroatoms selected from oxygen, sulfur and nitrogen, or a 5 or 6- 

membered heterocyclic ring with from 1 to 4 heteroatoms selected from 
oxygen, sulfur and nitrogen fused to a C3-C8 cycloalkyl ring. 



WO 98/04526 



PCTVUS97/11999 



The preferred heterocycles of R* a are thienyl, thiadiazolyl, 
triazolyl, tetrazolyl, oxadiazolyl, imidazolyl, oxazolyl, thiazolyl, 
imidazolidinyl, isoxazolyl, pyridyl, pyrimidyl, and pyrazolyl. 

Certain of the above defined terms may occur more than 
5 once in the above formula and upon such occurrence each term shall be 
defined independently of the other; thus for example, NR8r8 m ay 
represent NH2, NHCH3, N(CH3)CH2CH3, and the like. 

The following abbreviations are used throughout the 
specification: 



10 


Boc 


: tert-butyloxycarbonyl 




Cbz 


: carbobenzyloxy 




DIP-C1 


: diisopinocampheylchloroborane 




DMF 


: dimethylformamide 




DMSO 


: dimethylsulfoxide 


15 


HPLC 


: high pressure liquid chromatography 




Me 


: methyl 




MPLC 


: medium pressure liquid chromatography 




Ms 


: methanesulfonyl (mesyl) 




NBS 


: N-bromosuccinimide 


20 


NCS 


: N-chlorosuccinimide 




nHex 


: n-hexyl 




TBAF 


: tetrabutylammonium fluoride 




TBS (TBDMS) 


: t-butyldimethylsilyl 




TFA 


: trifluoroacetic acid 


25 


THF 


: tetrahydrofuran 



The compounds (I) of the present invention can be prepared 
from epoxide intermediates such as those of formula II and amine 
intermediates such as those of formula III. The preparation of these 
intermediates is described in the following schemes. 
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/=l=\ 



H 2 N-C(X) m ^ >NS0 2 {CH 2 ) r -R 7 
R 3 ^-1/ R 6 



R 5 

in 

where n, m, r, A, Rl f R2, r3, r4, r5, r6, r7 anc j x are as defined 
above. 



5 Compounds II are known in the literature or may be 

conveniently prepared by a variety of methods familiar to those skilled 
in the art. One common route is illustrated in Scheme 1 . Acid chloride 
1, which may be commercially available or readily prepared from the 
corresponding acid by treatment with, for example, thionyl chloride or 

10 oxalyl chloride, is treated with diazomethane in a solvent such as diethyl 
ether. The resultant diazoketone is then treated with hydrogen chloride 
to give chloroketone 2 (X = CI). The haloketone 2 is then reduced with 
a reducing agent such as sodium borohydride. The resultant alcohol 1 is 
treated with base such as potassium carbonate in refluxing acetone to 

15 provide the desired epoxide II. The enantiomerically enriched (R) and 
(5) epoxides II are readily available by asymmetric reduction of 
haloketones 2 using chiral reducing agents such as (-) or (+)-DIP-Cl, 
(/?) or (S)-Alpine borane or (/?) or (5)-tetrahydro-l-methyl-3,3- 
diphenyH^,3^-pyrrolo[l,2-c][l,3,2]oxazaborole-borane ((/?) or (S)- 

20 OAB-BH3). 
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SCHEME 1 



o 




OH 




base 



5 An alternate route to the desired haloketones 2 is illustrated 

in Scheme 2. Methylketone 4 may be converted to the corresponding 
haloketone using a variety of reagents known to those in the art and 
summarized in Larock Comprehensive Organic Transformations', VCH: 
New York, 1989, 369-372. Conveniently, methylketone ± is treated 
10 with chlorine or /V-chlorosuccinimide in acetic acid with an additional 
acid source such as hydrogen chloride or aluminum chloride. For the 
synthesis of 2 (X = Br), bromine, dibromobarbituric acid or NBS with 
hydrogen bromide or aluminum bromide may be used. In some cases, 
the chloro or bromoketones 2 may be commercially available. 
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SCHEME2 
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5 Many of the methylketones 4 are commercially available or 

readily prepared by methods described in the literature and known to 
those skilled in the art. Rl substituents on the acid chlorides 1 or 
methylketones 4 may need to be protected during the subsequent 
procedures. A description of such protecting groups may be found in: 

10 Protective Groups in Organic Synthesis, 2nd Ed., T. W. Greene and P. 
G. M. Wuts, John Wiley and Sons, New York, 1991. 

Compounds III can be conveniently prepared by a variety 
of methods familiar to those skilled in the art. A convenient route for 
their preparation when R6 is hydrogen is illustrated in Scheme 3. 

15 Compound £ is selectively protected as a suitable carbamate derivative 6 
with, for example, di-terf-butyl dicarbonate or carbobenzyloxy 
chloride. This compound is then treated with a sulfonyl halide, 
preferably the sulfonyl chloride 2* and a base such as pyridine in an 
anhydrous solvent such as dichloromethane or chloroform for 0.5 to 24 

20 hours at temperatures of -20 to 50°C, preferably 0°C, to provide the 
sulfonamide &. The protecting group is then removed with, for 
example, trifluoracetic acid in the case of Boc or catalytic 
hydrogenation in the case of Cbz, to give the desired amine 2. 
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R 2 



R 3 
5 

R 2 



R 5 



Boc 2 Q 
or CbzCI/base 



GNH-C 



G = Boc or Cbz 
R 7 (CH 2 ) r S0 2 CI C) 



GNH- 



pyridine, CH 2 CI 2 

TFA. CHgClg 
or IVPd catalyst 



R 4 

° Jl* h 



R2 _R 4 

H2N "9( X )m-^.^>- r>IS0 2 (CH 2 ) r -R 7 
R 3 R5 H 

a 



Compounds III where R6 is not hydrogen may be 
conveniently prepared as illustrated in Scheme 4. Sulfonamide fL 
prepared as described above, is alkylated with an appropriate alkylating 
agent Ifl in the presence of base to provide sulfonamide JLL Removal of 
the protecting group as above gives the desired compound 2a. 
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GNH-C-(X) m -{ =|: VNS0 2 (CH 2 ) r -R 7 

R 3 H 
8 



r2 f? 4 Alk-Y 

^ 10 



R 5 



base 



R 4 

GNH-C-(X) m H^|^-NS0 2 (CH2) r R 7 TFA, CHgCfe 

03 R 5 Alk or hyPd catalyst 

11 

R 4 

* Av 

^ d5 Alk Y = CI,Br, or I 

Alk = C r C 6 alkyl 

9s 



The sulfonyl chlorides 2» many of which are commercially 
5 available, can also be readily prepared by a number of methods familiar 
to those skilled in the art. One suitable method involves the addition of 
an organolithium reagent or a Grignard reagent to sulfuryl chloride 
following the procedure of S. N. Bhattacharya, £t. aL, J. Chem. Soc. 
(C), 1265-1267 (1969). Another convenient method involves the 

10 treatment of a thiol with sulfuryl chloride and a metal nitrate according 
to the procedure of Y. J. Park, st. aL, Chemistry Letters, 1483-1486 
(1992). Sulfonic acids are also conveniently converted to the 
corresponding sulfonyl chloride by treatment with PCI5, PCI3 or SOC12 
(J. March, Advanced Organic Chemistry. 4th Ed., John Wiley and Sons, 

15 New York: 1992, pl297 and references cited therein). Aromatic and 
heteroaromatic compounds may be chlorosulfonylated directly by 
treatment with Vilsmeier's reagent or chorosulfonic acid (Organic 
Synthesis, I, 8). 
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The diamines 5 are commercially available or readily 
prepared by methods described in the literature or known to those 
skilled in the art. Compound 1 where R2 or R3 is methyl can be 
prepared from the corresponding amino acid following the method of J. 
5 D. Bloom, fit. 2l, J- Med. Chem., 21, 3081-3084 (1992). As illustrated 
in Scheme 5 for R3 = methyl, the appropriate (R) amino acid 12 is 
esterified, conveniently by treatment with methanolic hydrochloric acid, 
and then treated with di-ter/-butyl dicarbonate to give compound 13 . 
The ester group is reduced with a hydride source such as lithium 

10 borohydride and the resultant alcohol is converted to a leaving group 

such as a mesylate. Removal of the Boc protecting groups gives diamine 
14. This compound is subjected to catalytic hydrogenation in the 
presence of base such as sodium acetate to give the desired a-methyl 
amine 15. The other enantiomer is available through an analogous 

15 sequence starting with the corresponding (5) amino acid. 
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j2 R 5 NH 2 
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Me0 2 C 



13 




NHBoc 



1) LiBH 4 

2) MeS0 2 CI. Et 3 N 

3) TFA, CH 2 Cl2 



MsO' 




14 



•2CF3C02H 



NH 5 



H 2l NaOAc 
cat. Pd 



"2N^(X) m ^R 4 



NH 5 



15 



5 Diamines £ or sulfonamide amines 2 where X is -CH2O- 

and m is 1 are also readily prepared by methods described in the 
literature or known to those skilled in the art. For example, as shown in 
Scheme 6, the sodium salt of 4-nitrophenol I£ is alkylated with 1- 
bromo-2-chloroethane, conveninetly in refluxing 2-butanone with a base 

10 such as potassium carbonate to give chloro derivative 17. The chloride 
is converted to the corresponding amine by treatment with lithium azide 
followed by reduction with, for example, triphenylphosphine in aqueous 
tetrahydrofuran. Protection of the resultant amine, conveniently as its t- 
butyl carbamate by treatment with di-tgjrt-butyldicarbonate, gives 

15 derivative 1&. The nitro group is then reduced, for example, by 
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catalytic hydrogenation to provide amine 1£. Acylation of intermediate 
19 with sulfonyl chloride 7, followed by deprotection with acid such as 
trifluoroacetic acid gives the desired intermediate 20 , 

SCHEMES 
.CI 



Y^L k,co 3 , CI XX 

N q 2-butanone, 



reflux, 24h 



N0 2 
12 



1£ 



1. LiN 3 , DMF,60° 

2. PPh 3> THF/H 2 0, BocNH-^^°Nr^ H 2. Pd'C 

3. Boc anhydride, 



XL. 



CH 2 CI 2 m ~ N0 2 



BocNH' 



1. R^CHs^OgCI (Z), pyridine, CH 2 CI 2 



'NH 2 2.TFA/CH 2 CI 2 (1:3) 
12 




NHSO^CHj^-R 7 



10 



Alternatively, diamine £ where X is -CH2O- and m is 1 is 
available from intermediate 12 by treatment with trifluoroacetic acid. 
This diamine may then be modified as illustrated in Scheme 3. 



WO 98/04526 



PCTAUS97/11999 



- 18- 



Diamines 5 and sulfonamide amines 2 where X is -CH2CH2- 
and m is 1 are also readily prepared by methods described in the 
literature or known to those skilled in the art. For example, as shown in 
Scheme 7, bromo derivative 21 is treated with sodium cyanide to 
5 provide nitrile 22. The nitro group is selectively reduced by treatment 
with hydrogen and catalytic palladium to provide amine 22- Amine 23 
is acylated with sulfonyl chloride 2 to give the corresponding 
sulfonamide 24. Reduction of compound 24 with cobalt chloride and 
sodium borohydride provides the desired amine 25 . 

10 

SCHEME 7 
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Alternatively, diamine £ where X is -CH2CH2- and m is 1 is 
available from intermediate 21 by reduction of the nitrile group with, 
for example, cobalt chloride and sodium borohydride. This diamine 
may then be modified as illustrated in Scheme 3. 
5 Intermediates II and III are coupled by heating them neat or 

as a solution in a polar solvent such as methanol, acetonitrile, 
tetrahydrofuran, dimethylsulfoxide or N-methyl pyrrolidinone for 1 to 
24 hours at temperatures of 30 to 150°C to provide compounds I as 
shown in Scheme 8. The reaction is conveniently conducted in refluxing 
10 methanol. Alternatively, a salt of amine III, such as the trifluoroacetate 
or hydrochloride salt, may be used. In these cases, a base such as 
sodium bicarbonate or diethylisopropylamine is added to the reaction 
mixture. The product is purified from unwanted side products by 
recrystallization, trituration, preparative thin layer chromatography, 
15 flash chromatography on silica gel as described by W. C. Still, et. aL, J. 
Org. Chem. 41, 2923 (1978), medium pressure liquid chromatography, 
or HPLC. Compounds which are purified by HPLC may be isolated as 
the corresponding salt. Purification of intermediates is achieved in the 
same manner. 



20 
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5 In some cases, the coupling product I from the reaction 

described in Scheme 8 may be further modified, for example, by the 
removal of protecting groups or the manipulation of substituents on, in 
particular, Rl and R7. These manipulations may include, but are not 
limited to, reduction, oxidation, alkylation, acylation, and hydrolysis 

10 reactions which are commonly known to those skilled in the art. 

An alternate method for the synthesis of compound I is 
illustrated in Scheme 9. Epoxide II is coupled to amine 1 as described 
above for coupling intermediates II and III (Scheme 8) to give aniline 
derivative 2Z- The secondary amine is selectively protected, for 

15 example, as a carbamate by treatment with di-terf-butyldicarbonate to 
provide carbamate 22- Alternatively, nitro amine 26 is used in the 
coupling reaction to provide 2&- Following protection as described 
above, the nitro group is reduced, for example, by catalytic 
hydrogenation with palladium catalyst or raney nickel, to provide 

20 intermediate 22- In some cases, other group may be reduced 

concomitantly. For example, if R* is halogen in intermediate 2j£, it may 
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be converted to hydrogen in intermediate 22- Treatment with a sulfonyl 
chloride in the presence of a base such as pyridine followed by removal 
of the protecting group with, in the case of a ter/-butylcarbamate, acid 
such as trifluoroacetic acid or methanolic hydrogen chloride, provides 
5 the sulfonamide I. 



SCHEME 9 



^ R 5 

5(Z = NH 2 ) 
2£ (Z = N0 2 ) 

_ OH H R 2 J\L _ _ 

/- — x i i i / 1 \ BoCoO or 
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28(Z = N0 2 ) 

OH BOOR 2 £ 
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22 

1) R 7 (CH2) r -S0 2 CI. base 



2) TFA or HCI/MeOH 



10 



In some cases, compound I from the reaction sequence 
illustrated in Scheme 9 may be further modified, for example, by the 
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removal of protecting groups or the manipulation of substituents on, in 
particular, Rl and R7, as described above. In addition, manipulation of 
substituents on any of the intermediates in the reaction sequence 
illustrated in Scheme 9 may occur. One such example is illustrated in 
5 Scheme 10. Compound 2Q, which is prepared as outlined in Scheme 9 
from the corresponding epoxide, is subjected to reduction using tin(II) 
chloride to provide compound 2L Other examples of substituents on 
compound I which may be reduced to the corresponding amine by 
methods commonly known to those skilled in the art include nitro 
10 groups, nitriles, and azides. 

SC HEME 10 




15 The compounds (I) of the present invention can also be 

prepared from amine intermediates such as those of formula III and 
haloketone intermediates such as those of formula 2, as shown in 
Scheme 1 1 . Amine III is alkylated with haloketone derivative 2, 
conveniently by treatment of a mixture of III and 2 with base such as 

20 potassium carbonate or triethylamine in a polar solvent such as 

acetonitrile, acetone or dimethylformamide. The resultant aminoketone 
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22 is reduced with, for example, sodium borohydride in methanol to 
give the desired aminoalcohol I. 

SCHEME 11 



O 




[H] 

I 

In some cases, the product I from the reaction described in 
Scheme 1 1 may be further modified, for example, by the removal of 
protecting groups or the manipulation of substituents on, in particular, 
Rl and R7. These manipulations may include, but are not limited to, 
reduction, oxidation, alkylation, acylation, and hydrolysis reactions 
which are commonly known to those skilled in the art. 

An alternate synthesis of key intermediate 22 is shown is 
Scheme 12. The alcohol of intermediate 2 is protected, for example, as 
its t-butyldimethylsilyl ether to give TBS derivative 22. This compound 
is then treated with amine 5 and a base such as diisopropylethylamine in 
a solvent, typically polar aprotic such as acetonitrile, at temperatures of 
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25 to 150 °C for 1 to 72 hours. Typically, an iodide source such as 
sodium iodide is added to facilitate the reaction. The protecting group 
is then removed, in the case of silyl ether, by treatment of the resultant 
amine 34 with a fluoride source such as tetrabutylammonium fluoride. 
5 Protection of the secondary amine as before gives key intermediate 29. 
Alternatively, the silyl protecting group may be carried through the 
synthesis and removed in the final deprotection step. 

S CHEME 1 2 

10 

OR 





15 



In some cases, compound I may be synthesized directly 
from intermediate 22 without protection of the secondary amine. For 
example, when R2 and R3 are both methyl, aniline derivative 22 is 
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treated with sulfonyl chloride 7 and a base such as pyridine in a solvent 
such as dichloromethane at a temperature of -30 to 50 °C, typically 0 
°C, to provide compound I. 

In some cases, the product I from the reaction described in 
5 Scheme 13 may be further modified, for example, by the removal of 
protecting groups or the manipulation of substituents on, in particular, 
Rl and R7, as described above. 



10 



SCHEME 13 

^CHCH 2 N-C-(X) m ^ |-NH 2 
2Z (F^.R 3 = Me) 

R 7 <CH 2 ) r -S0 2 CI (Z) 
base 



I 



The compounds (I) of the present invention where R 2 and 
R3 are hydrogen can also be prepared from acid intermediates of 

15 formula 3£ and aminoalcohols of formula 22, as shown in Scheme 14. 
Acid 2f> is available from the corresponding ester 25., typically a methyl 
or ethyl ester, by treatment with sulfonyl chloride 7 and a base such as 
pyridine, followed by hydrolysis of the ester with aqueous acid or base. 
Acid 26 is coupled to amine 22, which is known in the literature or 

20 readily prepared by methods known to those skilled in the art, using a 
coupling agent such as benzotriazolyl-N-oxy- 
tris(dimethylamino)phosphonium hexafluorophosphate or l-(3- 
dimethylaminopropyI)-3-ethylcarbodiimide methiodide to provide the 
amide 2£. This is treated with a reducing agent, typically borane, to 

25 provide the desired compound I. 
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Compounds of the general Formula I may be separated into 
diastereoisomeric pairs of enantiomers by, for example, fractional 
crystallization from a suitable solvent, for example methanol or ethyl 
acetate or a mixture thereof. The pair of enantiomers thus obtained 
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may be separated into individual stereoisomers by conventional means, 
for example by the use of an optically active acid as a resolving agent. 

Alternatively, any enantiomer of a compound of the general 
Formula I may be obtained by stereospecific synthesis using optically 
5 pure starting materials of known configuration. 

The instant compounds can be isolated in the form of their 
pharmaceutically acceptable acid addition salts, such as the salts derived 
from using inorganic and organic acids. Examples of such acids are 
hydrochloric, nitric, sulfuric, phosphoric, formic, acetic, 

10 trifluoroacetic, propionic, maleic, succinic, malonic and the like. In 
addition, certain compounds containing an acidic function such as a 
carboxy or tetrazole, can be isolated in the form of their inorganic salt 
in which the counterion can be selected from sodium, potassium, 
lithium, calcium, magnesium and the like, as well as from organic bases. 

15 As previously indicated, the compounds of the present 

invention have valuable pharmacological properties. 

The present invention also provides a compound of the 
general Formula I or a pharmaceutically acceptable salt thereof for use 
as an active therapeutic substance. 

20 In one aspect, the present invention provides a compound of 

the general Formula I or a pharmaceutically acceptable ester thereof: or 
a pharmaceutically acceptable salt thereof for use in the treatment of 
obesity in human or non-human animals. 

The present invention further provides a compound of the 

25 general Formula I, or a pharmaceutically acceptable ester thereof; or 
pharmaceutically acceptable salt thereof, for use in the treatment of 
hyperglycemia (diabetes) in human or non-human animals. 

The disease diabetes mellitus is characterized by metabolic 
defects in production and utilization of glucose which result in the 

30 failure to maintain appropriate blood sugar levels. The result of these 
defects is elevated blood glucose or hyperglycemia. Research on the 
treatment of diabetes has centered on attempts to normalize fasting and 
postprandial blood glucose levels. Treatments have included parenteral 



WO 98/04526 



PCT/US97/11999 



- 28 - 

administration of exogenous insulin, oral administration of drugs and 
dietary therapies. 

Two major forms of diabetes mellitus are now recognized. 
Type I diabetes, or insulin-dependent diabetes, is the result of an 
5 absolute deficiency of insulin, the hormone which regulates glucose 
utilization. Type II diabetes, or insulin-independent diabetes, often 
occurs in the face of normal, or even elevated levels of insulin and 
appears to be the result of the inability of tissues to respond 
appropriately to insulin. Most of the Type II diabetics are also obese. 

10 In addition the compounds of the present invention lower 

triglyceride levels and cholesterol levels and raise high density 
lipoprotein levels and are therefore of use in combatting medical 
conditions wherein such lowering (and raising) is thought to be 
beneficial. Thus they may be used in the treatment of hyper- 

15 triglyceridaemia, hypercholesterolaemia and conditions of low HDL 
(high density lipoprotein) levels in addition to the treatment of 
atherosclerotic disease such as of coronary, cerebrovascular and 
peripheral arteries, cardiovascular disease and related conditions. 

Accordingly, in another aspect the present invention 

20 provides a method of lowering triglyceride and/or cholesterol levels 
and/or increasing high density lipoprotein levels which comprises 
administering, to a human or a non-human animal in need thereof, a 
therapeutically effective amount of a compound of the formula (I) or 
pharmaceutical^ acceptable salt thereof. In a further aspect the present 

25 invention provides a method of treating atherosclerosis which comprises 
administering, to an animal in need thereof; a therapeutically effective 
amount of a compound of the formula (I) or pharmaceutical^ 
acceptable salt thereof. The compositions are formulated and 
administered in the same general manner as detailed below for treating 

30 diabetes and obesity. They may also contain other active ingredients 

known for use in the treatment of atherosclerosis and related conditions, 
for example fibrates such as clofibrate, bezafibrate and gemfibrozil; 
inhibitors of cholesterol biosynthesis such as HMG-CoA reductase 
inhibitors for example lovastatin, simvastatin and pravastatin; inhibitors 
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of cholesterol absorption for example beta-sitosterol and (acyl 
CoAxholesterol acyltransferase) inhibitors for example melinamide; 
anion exchange resins for example cholestyramine, colestipol or a 
dialkylarninoalkyl derivatives of a cross-linKed dextran; nicotinyl 
5 alcohol, nicotinic acid or a salt thereof; vitamin E; and thyromimetics. 

The compounds of the instant invention also have the effect 
of reducing intestinal motility and thus find utility as aiding in the 
treatment of various gastrointestinal disorders such as irritable bowel 
syndrome. It has been proposed that the motility of non-sphincteric 
10 smooth muscle contraction is mediated by activity at P3 

adrenoreceptors. The availability of a p3 specific agonist, with litde 
activity at Pi and p2 receptors will assist in the pharmacologic control 
of intestinal motility without concurrent cardiovascular effects. The 
instant compounds are administered generally as described below with 
15 dosages similar to those used for the treatment of diabetes and obesity. 

It has also been found unexpectedly that the compounds 
which act as agonists at B3 adrenoreceptors may be useful in the 
treatment of gastrointestinal disorders, especially peptic ulcerations, 
esophagitis, gastritis and duodenitis, (including that induced by iL 
20 pylorH. intestinal ulcerations (including inflammatory bowel disease, 
ulcerative colitis, Crohn's disease and proctitis) and gastrointestinal 
ulcerations. 

In addition, p3 receptors have been indicated to have an 
effect on the inhibition of the release of neuropeptides in certain sensory 

25 fibers in the lung. As sensory nerves may play an important role in the 
neurogenic inflammation of airways, including cough, the instant 
specific p3 agonists may be useful in the treatment of neurogenetic 
inflammation , such as asthma, with minimal effects on the cardio- 
pulmonary system. 

30 p3 adrenoreceptors are also able to produce selective 

antidepressant effects by stimulating the p3 receptors in the brain and 
thus an additional contemplated utility of the compounds of this 
invention are as antidepressant agents. 
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The active compounds of the present invention may be 
orally administered as a pharmaceutical composition, for example, with 
an inert diluent, or with an assimilable edible carrier, or they may be 
enclosed in hard or soft shell capsules, or they may be compressed into 
5 tablets, or they may be incorporated directly with the food of the diet. 
For oral therapeutic administration, which includes sublingual 
administration, these active compounds may be incorporated with 
excipients and used in the form of tablets, pills, capsules, ampules, 
sachets, elixirs, suspensions, syrups, and the like. Such compositions 
10 and preparations should contain at least 0.1 percent of active compound. 
The percentage of active compound in these compositions may, of 
course, be varied and may conveniently be between about 2 percent to 
about 60 percent of the weight of the unit. The amount of active 
compound in such therapeutically useful compositions is such that an 
15 effective dosage will be obtained. The active compounds can also be 
administered intranasally as, for example, liquid drops or spray. 

The effective dosage of active ingredient employed may 
vary depending on the particular compound employed, the mode of 
administration, the condition being treated and the severity of the 
20 condition being treated. 

When treating diabetes mellitus and/or hyperglycemia 
generally satisfactory results are obtained when the compounds of the 
present invention are administered at a daily dosage of from about 0.001 
milligram to about 100 milligram per kilogram of animal body weight, 
25 preferably given in a single dose or in divided doses two to six times a 
day, or in sustained release form. In the case of a 70 kg adult human, 
the total daily dose will generally be from about 0.07 milligrams to 
about 350 milligrams. This dosage regimen may be adjusted to provide 
the optimal therapeutic response. 
30 When treating obesity, in conjunction with diabetes and/or 

hyperglycemia, or alone, generally satisfactory results are obtained 
when the compounds of the present invention are administered at a daily 
dosage of from 0.01 milligram to about 100 milligrams per kilogram of 
animal body weight, preferably given in a single dose or in divided 
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doses two to six times a day, or in sustained release form. In the case of 
a 70 kg adult human, the total daily dose will generally be from about 
0.7 milligrams to about 3500 milligrams. This dosage regimen may be 
adjusted to provide the optimal therapeutic response. 
5 The tablets, pills, capsules, and the like may also contain a 

binder such as gum tragacanth, acacia, com starch or gelatin; excipients 
such as dicalcium phosphate; a disintegrating agent such as corn starch, 
potato starch, alginic acid; a lubricant such as magnesium stearate; and a 
sweetening agent such as sucrose, lactose or saccharin. When a dosage 
10 unit form is a capsule, it may contain, in addition to materials of the 
above type, a liquid carrier such as a fatty oil. 

Various other materials may be present as coatings or to 
modify the physical form of the dosage unit. For instance, tablets may 
be coated with shellac, sugar or both. A syrup or elixir may contain, in 
15 addition to the active ingredient, sucrose as a sweetening agent, methyl 
and propylparabens as preservatives, a dye and a flavoring such as 
cherry or orange flavor. 

These active compounds may also be administered 
parenterally. Solutions or suspensions of these active compounds can be 
20 prepared in water suitably mixed with a surfactant such as hydroxy- 
propylcellulose. Dispersions can also be prepared in glycerol, liquid 
polyethylene glycols and mixtures thereof in oils. Under ordinary 
conditions of storage and use, these preparations contain a preservative 
to prevent the growth of microorganisms. 
25 The pharmaceutical forms suitable for injectable use 

include sterile aqueous solutions or dispersions and sterile powders for 
the extemporaneous preparation of sterile injectable solutions or 
dispersions. In all cases, the form must be sterile and must be fluid to 
the extent that easy syringability exists. It must be stable under the 
30 conditions of manufacture and storage and must be preserved against the 
contaminating action of microorganisms such as bacteria and fungi. The 
carrier can be a solvent or dispersion medium containing, for example, 
water, ethanol, polyol (e.g. glycerol, propylene glycol and liquid 
polyethylene glycol), suitable mixtures thereof, and vegetable oils. 
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15 



20 



The following examples are provided so that the invention 
might be more fully understood. They should not be construed as 
limiting the invention in any way. 



5-( 1 -Etfioxy vmyPthiazole 

A mixture of 3.28 g (20.0 mmol) of 5-bromothiazole (for 
synthesis see H. C. Beyerman, P. H. Berben, J. S. Bontekoe, Rec. Trav. 
Chim.. 1954, 73 , 325), 7.43 mL (22.0 mmol) of (1- 
ethoxyvinyl)tributyltin, and 284 mg (0.404 mmol) of PdCl2(PPh3)2 in 
40 mL of DMF was heated at 70 °C for 30 h. The reaction mixture was 
cooled to 0 °C and 40 mL of a solution of potassium fluoride in water 
and 40 mL of diethyl ether were added. After stirring for 40 min the 
precipitate was filtered off and the aqueous and organic phases 
separated. The aqueous phase was re-extracted with 4X40 mL of 
diethyl ether. The combined ether phases were washed with 2X75 mL 
of water, 1X100 mL of brine, dried (MgS04) and the solvent removed 
in vacuo. Flash chromatography (silica gel, 20% ethyl acetate-hexanes) 
afforded 2.58 g (83%) of the title compound as a yellow oil: lH NMR 
(400 MHz, CDCI3) 5 8.65 (s, 1H), 7.80 (s, 1H), 4.61 (d, 1H, J = 3 Hz), 
4.24 (d, 1H, J = 3 Hz), 3.91 (q, 2H, J = 7 Hz), 13.9 (t, 3H, J = 7 Hz). 



EXAMPLE 1 




EXAMPLE 2 




5-Acetvlthiazole 

Six drops of 2 N aqueous HC1 were added to a solution of 
310 mg (2.0 mmol) of the product from Example 1 in 20 mL of 
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acetone. After stirring for 20 min, ~ 50% of the acetone was removed 
in vacuo, and 25 mL of CHCI3, 10 ml of saturated NaH2P04 and 30 mL 
of water were added. The organic phase was separated and the aqueous 
phase re-extracted with 15 mL of CHCI3. The combined organic phase 
5 was washed with brine, dried (MgSC>4) and the solvent removed in 
vacuo to afford 235 mg (93%) of the title compound as a yellow solid: 
1H NMR (400 MHz, CDCI3) 5 8.98 (s, 1H), 8.41 (s, 1H), 2.61 (s, 3H). 



EXAMPLE 3 



10 




5-(2-BromoacetvDthiazole 

A solution of 699 mg (2.44 mmol) of dibromobarbituric 
acid in 10 mL of THF was added to a solution of 444 mg (3.49 mmol) 
of the product from Example 2 in 10 mL of THF. The solution was 

15 heated at reflux for 19 h. After cooling to room temperature, 50 mL of 
diethyl ether was added. The mixture was washed with 25 mL of 
saturated aqueous sodium bicarbonate solution. The sodium bicarbonate 
wash was back-extracted with 15 mL of diethyl ether. The combined 
organic phase was washed with brine, dried(MgSC>4) and the solvent 

20 removed in vacuo. Flash chromatography (silica gel, 15% diethyl 

ether-dichloromethane) afforded 300 mg (42%) of the title compound as 
white crystals: lH NMR (400 MHz, CDCI3) 5 9.04 (s, 1H), 8.54 (s, 1H), 
4.34 (s, 2H). 

25 EXAMPLE 4 



OH 




a-Bromomethyl-5-thiazolemethanol 
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Sodium borohydride (38 mg, 1.0 mmol) was added in one 
portion to a solution of 207 mg (1.0 mmol) of the product from 
Example 3 in 2 mL of methanol at 0 °C. After stirring for 0.75 h, 
water was added and the mixture extracted three times with diethyl 
5 ether. The combined organic phase was washed with brine, 
dried(MgS04) and the solvent removed in vacuo. Flash 
chromatography (silica gel, 30-40% ethyl acetate-hexanes) afforded 130 
mg (62%) of the title compound as a colorless oil: *H NMR (400 MHz, 
CDC1 3 ) 5 8.78 (s, 1H), 7.83 (s, 1H), 5.28-5.24 (m, 1H), 3.70 (dd, 1H, J 
10 = 10.6, 3.9 Hz), 3.61 (dd, 1H, J = 10.6, 7.9 Hz), 2.95 (d, 1H, J = 4.3 
Hz). 



EXAMPLE 5 




15 

Thiazol-5-vloxirane 

Potassium carbonate (422 mg, 3.05 mmol) was added in 
one portion to a solution of 127 mg (0.610 mmol) of the product from 
Example 4 in 5 mL of acetone. After stirring for 14 h the solids were 
20 filtered off and the filtrate evaporated in vacuo. Flash chromatography 
(silica gel, 5-10% diethyl ether-dichloromethane) afforded 71.2 mg 
(92%) of the tide compound as a colorless oil: *H NMR (500 MHz, 
CDCI3) 6 8.76 (s, 1H), 7.94 (s, 1H), 4.19-4.17 (m, 1H), 3.26 (dd, 1H, J 
= 5.0, 2.5 Hz), 2.99 (dd, 1H, J = 5.0, 4.1 Hz). 

25 

EXAMPLE 6 




4-(3-octvl-2-imidazolidinon-l-vl)benzensulfonyI chloride 
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To a 0 °C suspension of 5.00 g (30.8 mmol) 1- 
phenylimidazolidin-2-one in 50 mL of dimethylformamide was added 
1.48 g (37.0 mmol, 1.2 equiv) of sodium hydride (60% oil dispersion). 
After 45 minutes, 6.7 mL (8.88 g, 37.0 mmol, 1.2 equiv) of octyl iodide 
5 was added. The mixture was allowed to stir overnight with gradual 
warming to room temperature. TLC analysis indicated the presence of 
starting material. An additional 830 mg portion of sodium hydride was 
added. After 5 hours, TLC analysis again indicated the presence of 
starting material, so 0.5 g more sodium hydride and 6 mL of octyl 

10 iodide were added. After 2 hours, the reaction was complete as judged 
by TLC analysis. The mixture was concentrated in vacuo, and 
partitioned between 200 mL of ethyl acetate and 50 mL of water. The 
organic phase was washed sequentially with three 50-mL portions of 
water and one portion of brine, dried over magnesium sulfate, and 

15 concentrated in vacuo. Purification by flash chromatography (silica gel, 
10-25% ethyl acetate/hexane) provided 3.97 g (47%) of 3-octyl-l- 
phenylimidazolidin-2-one. A 3.93 g portion of this material was added 
over 45 min to 6 mL of chlorosulfonic acid in a salt/ice bath. Stirring 
was continued at -5 °C until gas evolution ceased (~3 hours). The 

20 reaction mixture was poured into 50 mL of ice and extracted with 3 
1 50-mL portions of ethyl acetate. The combined organic phases were 
dried over magnesium sulfate and concentrated in vacuo. Purification 
by flash chromatography (25% ethyl acetate/hexane) provided 2.49 g of 
the title compound: *H NMR (500 MHz, CDCI3) 5 7.94 (d, 2H), 7.76 

25 (d, 2H), 3.87 (dd, 2H), 3.55 (dd, 2H), 3.31 (t, 2H), 1.56 (m, 2H), 1.36- 
1.21 (m, 10H), 0.85 (m, 3H). 
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JEXAMPLE 7 




N>f4-r2-aminoethvnphenvn-4-f3-octvI-2-imidazolidinon-l- 
ynbenzensulfonamide 
5 A solution of 1 18 mg (0.499 mmol) of 2-(4- 

aminophenyl)ethylcarbamic acid 1,1-dimethylethyl ester (for synthesis 
see M. H. Fisher, E. R. Parmee, M. R. Mathvink, A. E. Weber, 
European Patent Application 0 611 003 Al) in 5 mL of 
dichloromethane was treated with 195.7 mg (0.525 mmol) of 4-(3-octyl- 

10 2-imidazolidinon-l-yl)benzenesulfonyl chloride from Example 6 and 
40|iL (0.495 mmol) of pyridine. After stirring for 16 h, 1.5 mL of 
trifluoroacetic acid was added and the reaction mixture stirred for 0.75 
h. The volatile components were removed in vacuo. Flash 
chromatography (silica gel, 5-10% (10% ammonia-methanol)-methylene 

15 chloride) afforded 204 mg (86%) of the title compound as a white 

powder: *H NMR (400 MHz, CDC1 3 ) 5 7.65 (d, 2H, J = 9.2 Hz), 7.58 
(d, 2H, J = 9.2 Hz), 7.03 (d, 2H, J = 8.6 Hz), 6.96 (d, 2H, J = 8.5 Hz), 
3.80-3.76 (m, 2H), 3.50-3.46 (m, 2H), 3.26 (t, 2H, J = 7.4 Hz), 2.88 (t, 
2H, 6.8 Hz), 2.65 (t, 2H, J = 6.9 Hz) 1.65-1.60 (m, 2H), 1.29-1.23 (m, 

20 10H), 0.85 (m, 3H). 
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EXAMPLE 8 




N-r4-r2-fr2-Hvdroxv-2-fthiazol-5 -vnethvnamino1ethvnph envn-4-r3- 
octvI-2-imidazolidinon-l-yl)benzenesulfonamide 
5 A solution of 20 mg (0.157 mmol) of the compound from 

Example 5 in 0.5 mL of methanol was added to a suspension of 89.2 mg 
(0.190 mmol) of the compound from Example 7 in 1 mL of methanol. 
The mixture was heated at reflux for 15 h. Flash chromatography 
(silica gel, 5-10% methanol-dichloromethane) afforded 33.2 mg (35%) 
10 of the title compound as a glass: J H NMR (500 MHz, CD3OD) 8 8.89 
(s, 1H), 7.75 (s, 1H), 7.63 (m, 4H), 7.06 (d, 2H, J = 8.5 Hz), 7.00 (d, 
2H, J = 8.5 Hz), 5.07-5.05 (m, 1H), 3.85-3.81 (m, 2H), 3.53-3.50 (m, 
2H), 3.25 (t, 2H, J = 7.3 Hz), 2.87-2.71 (m, 6H), 1.59-1.55 (m, 2H), 
1.33-1.29 (m, 10H), 0.88 (t, 3H, J = 6.7 Hz). 

15 

Following the procedures outlined for Examples 1-8, the 
compounds listed in Table 1 were prepared. 
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TABLE 1 




Example 


R 


Selected lH NMR (CD3OD) Data 


9 


4-(hexylaminocarbon- 
ylamino)phenyl, 
trifluoroacetate salt 


9.01 (s, 1H), 7.87 (s, 1H), 7.60 (d, 
2H, J = 8.8 Hz), 7.43 (d, 2H, J = 8.8 
Hz), 7.14 (d, 2H, J = 8.5 Hz), 7.07 
(d, 2H, J = 8.5 Hz), 5.34-5.31 (m, 
1H), 3.28-3.15 (m, 4H), 2.95-2.91 
(m, 2H), 1.52-1.49 (m, 2H), 1.34- 
1.32 (m, 8H), 0.92-0.89 (m, 3H). 


10 


4-iodophenyl 


8.89 (s, 1H), 7.84 (d, 2H, J = 8.7 
Hz), 7.76 (s, 1H), 7.43 (d, 2H, J = 
8.7 Hz), 7.09 (d, 2H, J = 8.5 Hz), 
7.00 (d, 2H, J = 8.5 Hz). 



EXAMPLE 1 1 



O 




5 N-O 

5-f2-BromoacetylV3-methylisoxazoIe 

A solution of 0.43 g (3.43 mmol) of 5-acetyl-3- 
methylisoxazole (for synthesis see S. Chimichi, B. Cosimelli, Synth. 
Comm. 1992, 22, 2909-2920) in 10 mL of THF was added to a solution 
10 of 688 mg (2.41 mmol) of dibromobarbituric acid in 10 mL of THF. 
The colorless solution was heated at reflux for 20 h, cooled to room 
temperature and partitioned between ethyl acetate and saturated aqueous 
sodium bicarbonate solution. The organic phase was separated and the 
aqueous phase re-extracted with ethyl acetate. The combined organic 
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phase was washed with water, brine, dried(MgS04) and the solvent 
removed in vacuo. Flash chromatography (silica gel, 40-50% 
dichloromethane-hexanes) afforded 337 mg (48%) of the title 
compound: *H NMR (400 MHz, CDC1 3 ) 6.87 (s, IH), 439 (s, 2H), 2.38 
5 (s, 3H). 

EXAMPLE 12 
OH 




q-Bromomethvl-5-(3-methvlisoxazoIe)methanol 

10 Sodium borohydride (10.0 mg, 0.264 mmol) was added in 

one portion to a solution of 53.8 mg (0.264 mmol) of the product from 
Example 1 1 in 1 mL of methanol at 0 °C. After stirring at 0 °C for 1 h 
saturated aqueous NaH2PC>4 solution was added and the mixture 
extracted with diethyl ether twice. The combined organic phase was 
15 washed with brine, dried(MgS04) and the solvent removed in vacuo to 
leave 54.4 mg (100%) of the title compound as a colorless oil: lH NMR 
(400 MHz, CDCI3) 5 6.15 (s, 1H), 5.04 (m, IH), 3.77 (dd, IH, J = 10.7, 
4.1 Hz), 3.68 (dd, IH, J = 10.7, 6.5 Hz), 2.29 (s, 3H). 

20 EXAMPLE 13 




(3-Methyl-5-isoxazolyl)oxirane 

To a solution of 367 mg (1.78 mmol) of the product from 
Example 12 in 15 mL of acetone was added 1.40 g of solid potassium 
25 carbonate. The mixture was heated at reflux for 24 h. After cooling to 
room temperature the mixture was filtered and the filtrate evaporated in 
vacuo. Flash chromatography (silica gel, 5-10% ethyl acetate-hexanes) 
afforded 102 mg (46%) of the title compound as a pale yellow liquid: 
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1H NMR (400 MHz, CDC1 3 ) 8 6.08 (s, 1H), 3.93 (dd, 1H, J = 4.1, 2.6 
Hz), 3.17 (dd, 1H, J = 5.5, 4.1 Hz), 3.1 1 (dd, 1H, J = 5.5, 2.6 Hz), 2.27 
(s, 3H). 




N-r2-r4-fAmin Qphenvl)lethvlV2-hvdroxv-2-f3-methvlisoxazol^- 
vnethvlamine 

A solution of 100 mg (0.799 mmol) of the product from 
10 Example 1 3 in 3 mL of methanol was added dropwise to a solution of 
334 11L (2.40 mmol) of triethylamine and 486 mg (2.40 mmol) of /?- 
nitrophenethylamine hydrochloride in 8 mL of methanol. The orange 
solution was heated at reflux for 16 h. After cooling to room 
temperature the solvent was removed in vacuo. Flash chromatography 
15 (silica gel, 1-3% methanol-CH2Cl2) afforded 113 mg (49%) of the title 
compound as a colorless oil: *H NMR (400 MHz, CDCI3) 8 8.14 (d, 2H, 
J = 8.6 Hz), 7.33 (d, 2H, J = 8.6 Hz), 6.04 (s, IH), 4.79 (m, 1H), 3.08- 
2.80 (m, 6H), 2.26 (s, 3H). 



20 EXAMPLE U 




N-r2-r4-(aminophenvmethvl1-2-hvdroxv-2-f3-methvlisoxazol-5- 
yPethylcarbamic acid 1.1-dimethylethyl ester 

To a solution of 1 1 1 mg (0.381 mmol) of the product from 
25 Example 4 in 8 mL of THF was added in one portion 99.8 mg (0.457 
mmol) of di-terr-butyl dicarbonate. The solution was stirred for 48 h 
then the solvent removed in vacuo. Flash chromatography (silica gel, 
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30-40% ethyl acetate- hexanes) afforded 140 mg (94%) of the title 
compound as a colorless oil: *H NMR (400 MHz, CDC1 3 ) 6 8.14 (d, 1H, 
J = 8.3 Hz), 7.28 (d, 2H, J = 8.3 Hz), 6.12 (s, 1H), 4.95 (m, 2H), 3.68- 
3.20 (m, 4H), 3.00-2.72 (m, 2H), 2.26 (s, 3H), 1.40 (s, 9H). 

5 

EXAMPLE 16 




1 -(4-Octvlthiazol-2-vl V5-indolinesulfonvI chloride 

Step A : Preparation of 5-Bromoindoline-l-thiocarboxamide 

10 A solution of 5-bromoindoline (14.8 g, 75 mmol) in 200 

mL of 1 N aqueous hydrochloric acid was treated with potassium 
thiocyanate (34.0 g, 350 mmol) in portions. The mixture was heated at 
reflux for lh and was then cooled to room temperature. The precipitate 
was collected, washed with water, and recrystallized from 2-propanol to 

15 afford (in two crops) 14.1 g (73%) of 5-bromoindoline- 1- 
thiocarboxamide as a light yellow, fluffy solid. 



Step B : Preparation of 5-Bromo-l-(4-octvlthiazol-2-vn-5-indoline 
A mixture of the product from Step A (3.40 g, 13.2 mmol) 

20 and l-chloro-2-octanone (2.28 g, 12.0 mmol) in 70 mL dioxane was 
warmed at reflux for 18h. After cooling to room temperature, the 
solvent was removed under reduced pressure, and the residual viscous 
oil was purified by flash chromatography (2%, then 5% EtOAc-hexane 
eluant) to give 2.82 g (59%) of 5-bromo-l-(4-octyIthiazol-2-yl)~5- 

25 indoline as an off-white solid: *H NMR (400 MHz, CDCI3, ppm) 0.86 
(3H, t, J=7.0 Hz), 1.2-1.4 (10H, m), 1.70 (2H, m), 2.64 (2H, t, J=7.0 
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Hz), 3.23 (2H, t, J=8.6 Hz), 4.04 (2H, t, J=8.6 Hz), 6.25 (1H, s), 7.28 
(2H, m), 7.89 (1H, d, J=8.5 Hz). 

Step C: Preparation of l-(4«Octylthiazol-2-yl)-5-indolinesulfonyl 

5 chloride 

A solution of the product from Step B (2.17 g, 5.5 mmol) 
in 40 mL of dry tetrahydrofuran was cooled to -78 °C. The white 
suspension was treated dropwise with n-butyllithium (3.8 mL of 1 .6 M 
in hexane, 6. 1 mmol). After 30 min, a stream of sulfur dioxide gas was 

10 introduced over the top of the yellow aryllithium solution for 10 min. 
The resulting orange solution was stirred for an additional 15 min at -78 
°C, and was then allowed to warm to room temperature over a period of 
one hour. The mixture was concentrated under reduced pressure, and 
the residue was triturated twice with a 1 : 1 solution of etherrhexane. The 

15 residual lithium sulfinate salt (2.33 g) was dried in vacuo, and was 

subsequently suspended in 15 mL of dichloromethane. The suspension 
was cooled to 0°C, and N-chlorosuccinimide (0.77 g, 5.75 mmol) was 
added in several portions. After stirring at 0°C for an additional 1 5 
min, the cooling bath was removed and the mixture was allowed to 

20 warm to room temperature. After 15 min, an additional 40 mL of 

dichloromethane was added, and the mixture was filtered through a pad 
of Celite. The filtrate was concentrated under reduced pressure, and the 
residue was purified by flash chromatography (20% EtOAc-hexane 
eluant) to afford 1.60 g (70%) of a bright yellow solid: lH NMR (400 

25 MHz, CDC13, ppm) 0.86 (3H, t, J=6.8 Hz), 1.20-1.40 (10H, m), 1.68 
(2H, m), 2.67 (2H, t, J=7.2 Hz), 3.35 (2H, t, J=8.8 Hz), 4.17 (2H, t, 
J=8.8 Hz), 6.40 (1H, s), 7.76 (1H, d, J=2.1 Hz), 7.90 (1H, dd, J=8.7 and 
2.1Hz), 8.25 (1H, d, J=8.7 Hz). 
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EXAMPLE 17 




nOcl 



N44-r2-rr2-Hvdroxv>2-G-methvlisoxazol-5- 
vnethvnamino1ethvl1phenv n-l-f4-octvlthiazol-2->vlVS- 
5 indolinesulfonamide 

To a solution of 9.9 mg (0.274 mmol) of the compound 
from Example 15 and 4.4 ^iL (0.0544 mmol) of pyridine in 1 mL of 
dichloromethane was added 17.0 mg (0.0412 mmol) of 5-(l-(4- 
octylthiazol-2-yl))indolinesulfonyl chloride from Example 16. After 

10 stirring for 12 h, the volatile components were removed in vacuo. 

Flash chromatography (silica gel, 40% ethyl acetate-hexanes) afforded 
16.7 mg (83%) of the Boc-protected title compound as a colorless oil. 

A solution of 16.7 mg (0.0226 mmol) of Boc-protected title 
compound in 1 mL of trifluoroacetic acid and 1 mL of dichloromethane 

15 was stirred for 0.75 h. Flash chromatography (silica gel, 100%ethyl 
acetate, 1 %ammonia) afforded 7.5 mg (52%) of the title compound as a 
glass: 1H NMR (400 MHz, CD 3 OD) 5 7.96 (d, 1H, J = 8.5 Hz), 7.56 
(m, 1H), 7.55 (s, 1H), 7.07 (d, 2H, J = 8.6 Hz), 7.02 (d, 2H, J = 8.6 Hz), 
6.49 (s, 1H), 6.14 (s, 1H), 4.82 (m, 1H), 4.06 (t, 2H, J = 8.7 Hz), 3.23 

20 (t, 2H, J = 8.7 Hz), 2.96-2.60 (m, 8H), 2.23 (s, 3H), 1.69 (m, 2H), 1.45- 
1.20 (m, 10H), 0.88 (m, 3H). 



WO 98/04526 



PCT/US97/11999 



-44 - 



EXAMPLE 18 

HO 




N-r4-r2-fr2-Hvdroxv-2-f3-methvlisoxazoI-5- 
vnethvl1amino1ethvl1phenvl1-4-f5-(3.4-di fluorophcnvlVri.2.41- 
5 oxadiazol-3-vllbenzenesulfonamide 

A suspension of 12.3 mg (0.0715 mmol) of 3,4- 
difluorophenyl acetic acid and 13.7 mg (0.0715 mmol) of l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride in 2.0 mL of 
diglyme was stirred for 5 min, and 40.0 mg (0.0715 mmol) of N-[4-[2- 
10 [N-(l t l-dimethylethoxycarbonyl)-M-[2-hydroxy-2-(3-methylisoxazol-5- 
yl)ethyl]amino]ethyl]phenyl]-4- 

(aminooximidomethyl)benzenesulfonamide (prepared from the product 
from Example 15 according to the procedure outlined in Example 63, 
steps A and B) was added. After stirring for 14 h, the reaction was 

15 heated at 100 °C for 2 h. The diglyme was removed in vacuo. Flash 
chromatography (silica gel, 30-50% ethyl acetate-hexanes) afforded 
19.0 mg (38%) of the Boc-protected title compound as a colorless glass. 

A solution of 19.0 mg (0.0268 mmol) of the Boc-protected 
title compound in 300 of trifluoroacetic acid and 300 |iL of 

20 dichloromethane was stirred for 0.5 h. The volatile components were 
removed in vacuo. Flash chromatography (silica gel, 3% 
(10%ammonia-methanol)-dichloromethane) afforded 10.2 mg (64%) of 
the title compound: *H NMR (500 MHz, CD 3 OD) 8 8.10 (d, 2H, J = 8.4 
Hz), 7.82 (d, 2H, J = 8.4 Hz), 7.36-7.31 (m, 1H), 7.27-7.17 (m, 2H, 
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7.09 (d, 2H, J = 8.3 Hz), 7.01 (d, 2H, J = 8.3 Hz), 6.15 (s, 1H), 4.82 (m, 
1H), 4.36 (s, 2H), 2.93-2.68 (m, 6H), 2.72 (s, 3H). 

Following the procedures outlined for Examples 1 1-18, the 
5 compounds listed in Table 2 were prepared. 



TABLE 2 




Example 


R 


Selected lH NMR (CD3OD) Data 


19 


4-(hexylaminocarbon- 
ylamino)phenyl 


7.57 (d, 2H, J = 8.9 Hz), 7.43 (d, 
2H, J = 8.9 Hz), 3.16 (t, 2H, J = 7.0 
Hz), 1.50 (m, 2H), 1.32 (m, 6H), 
0.90 (m,3H). 


20 


4-(3-octyI-2- 
imidazolidihon- 1 - 
yl)phenyl 


7.63 (m, 4H), 3.83 (m, 2H), 3.52 
(m, 2H), 3.25 (m, 2H), 1.56 (m, 
2H), 1.33 (m, 10H), 0.88 (m, 3H). 


21 


4-[4-(3- 

cyclopentylpropyl)-5- 
tetrazolon- 1 -yl]phenyl 


(CDCI3 instead of CD3OD) 8.12 (d, 
2H, J = 8.7 Hz), 7.87 (d, 2H, J = 8.7 
Hz), 4.02 (t, 2H, J = 7.3 Hz), 1.89 
(m, 2H), 1.79 (m, 2H), 1.61 (m, 
2H), 1.53 (m, 2H), 1.40 (m, 2H), 
1.27 (m, 1H), 1.09 (m, 2H). 


22 


4-(4-octyl-5-tetrazolon- 
1 -yl)phenyl 


1.86-1.59 (m, 2H), 1.35-1.25 (m, 
10H), 0.86 (t, 3H, J = 6.8 Hz). 


23 


4-[5-(3,4,5- 
trifluorobenzyl)- 
[l,2,4]-oxadiazol-3- 
yllphenyl 


7.24-7.20 (m, 2H), 4.38 (s, 2H), 
3.18-3.01 (m, 4H), 2.85-2.80 (m, 
2H). 
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24 


4- [2-[H4- 
fluorophenyl)-l- 
methoxymethyl]oxazol- 

5- yllphenyl 


7.56-7.52 (m, 2H),. 7. 16-7. 12 (m, 
2H), 5.77 (s, 1H), 3.47 (s, 3H), 
2.92-2.70 (m, 6H). 


25 


l-(6-hexylpyrid-2- 
yl)indolin-5-yl 


7.59-7.56 (m, 1H), 6.76 (m, 1H), 
6.65 (m, 1H), 2.91-2.70 (m, 8H), 
1.78-1.75 (m, 2H), 1.35-1.32 (m, 
6H), 0.89 (t, 3H, J = 7.1 Hz). 


26 


l-[6-(3- 

cyclopentylpropyl)pyri 
d-2-yl]indoIin-5-yl 


1.84-1.75 (m, 6H), 1.61-1.51 (m, 
3H), 1.38-1.34 (m, 2H), 1.10-1.06 
(m, 2H). 


27 


1 -(6-octylpy rid-2- 
yI)indolin-5-yl 


2.92 (m, 2H), 2.75 (t, 2H, J = 7.6 
Hz), 1.77 (m, 2H), 1.34-1.27 (m, 
10H), 0.89-0.86 (m, 3H). 


28 


4-(5-pentyl-[l,2,4]- 
oxadiazol-3-yl)phenyl 


3.00-2.90 (m, 4H), 1.86-1.83 (m, 
2H), 1.41-1.38 (m, 4H), 0.92-0.91 
(m, 3H). 


29 


4-(5-heptyl-[l,2,4]- 
oxadiazol-3-yl)phenyl 


2.96-2.71 (m, 8H), 1.83-1.81 (m, 
2H), 1.39-1.29 (m, 8H), 0.88-0.87 
(m, 3H). 



EXAMP1LE 30 
o 



l-Acetvl-5-fbromoacetvl)indoline 
5 To a stirred mixture of 12.1 g (90.5 mmol) of aluminum 

chloride in 26 mL of 1,2-dichloroethane at 10 °C was added 3.24 mL 
(37.2 mmol) of bromoacetyl bromide in one portion. The resultant 
mixture was stirred at 10 °C for 20 minutes, then a solution of 5 g (31 
mmol) of 1-acetyindoline in 20 mL of 1,2-dichloroethane was added 
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from a dropping funnel over a period of 15 minutes. When the addition 
was complete, the mixture was stirred at 50 °C for 1 h, then cooled to 
15 °C and added to a mixture of 65 g of ice and 65 g of water making 
sure the temperature remained below 20 °C The mixture was stirred at 
5 ambient temperature for 2 h then filtered and the wet solid washed with 
water until the last aqueous wash was pH 5. The solid was then washed 
with hexane and dried at 50 °C under vacuum overnight to provide 6.7 
g (77%) of the title compound as an off-white solid: lH NMR 
(400MHz, CDC13) 5 8.24 (d, 1H, J=8.42 Hz), 7.83 (m, 2H), 4.40, (s, 
10 2H), 4.13 (t, 2H, J=8.6 Hz), 3.24 (t, 2H, J=8.6 Hz), 2.25 (s, 3H). 



EXAMPLE 31 
TBSO 




1 -Acetvl-q-(bromomethvn-5-indolinemethanol. dimethyl- 1 . 1 - 

15 dimethvlethvlsilvl ether 

To a suspension of 2.04 g (7.23 mmol) of bromoketone 
from Example 30 in 40 mL methanol at 0 °C was added 275 mg (7.23 
mmol) of sodium borohydride in several portions. The resultant 
mixture was stirred at ambient temperature for 1 h, then 40 mL of 

20 water was added and stirring continued for 20 minutes. The mixture 
was extracted with two portions of dichloromethane, and the combined 
organic phases washed with one portion each of water and brine, dried 
over magnesium sulfate, and concentrated to give 1.65 g (5.8 mmol) of 
the resultant alcohol as a pale green solid. The alcohol was protected 

25 without further purification by combining with 1.31 g (8.7 mmol) of 
terf-butyldimethylsilyl chloride and 2.0 g (29.4 mmol) of imidazole in 
25 mL of N,N-dimethylformamide. After stirring at ambient 
temperature for 4.5 h the mixture was poured into water and extracted 
with four portions of ethyl ether. The combined organic phases were 
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washed with one portion each of water and brine, dried over magnesium 
sulfate, and concentrated. Purification by flash column chromatography 
(silica gel, 50% ethyl acetate/hexane) gave 790 mg (27% overall yield) 
of the title compound as a white solid: l H NMR (400 MHz, CDCI3) 5 
5 8.13 (d, 1H, J=8.1 Hz), 7.12, (m, 2H), 4.77(dd, J=7.73, 4.43 Hz), 4.05 
(t, 2H, J=8.46 Hz), 3.39 (m, 2H), 3.18 (t, 2H, J=8.46 Hz), 2.20 (s, 3H), 
0.86 (s, 9H), 0.08 (s, 3H), -0.09 (s, 3H). 



EXAMPLE 32 



10 




N-r2-r4-( r Aminophenvmethvn-2-r(dimethvl- Ll-dimethvlethvl- 
silyPoxv1-2-( 1 -acetyl-5~indolinvl)ethvlcarbamic acid 1 , 1 -dimethvlethyl 
ester 

To a solution of 750 mg (1.88 mmol) of the product from 
15 Example 31 in 15 mL of acetonitrile was added 705 mg (4.7 mmol) of 
sodium iodide, 1 .3 mL (7.46 mmol) of N,N-diisopropylethylamine, and 
762 mg (3.76 mmol) of 4-nitrophenethylamine hydrochloride. The 
mixture was heated at reflux in a sealed tube for 20 h then concentrated 
in vacuo. Purification by flash column chromatography (silica gel, 2% 
20 methanol/0.2% ammonium hydroxide/dichloromethane) provided 675 
mg (74%) of the secondary amine as a brown oil. This product was 
dissolved in 20 mL of dichloromethane, and 390 mg (1.8 mmol) of di- 
re rf-butyl dicarbonate was added. After stirring for 4 hours at ambient 
temperature the solvent was removed in vacuo and the residue purified 
25 by flash column chromatography (silica gel, 50% ethyl acetate/hexane) 
to give 712 mg (87%) of the protected amine as a dark brown oil. The 
resultant carbonate in 15 mL methanol was stirred over palladium 
hydroxide on carbon under an atmosphere of hydrogen for 6 h. The 
solution was filtered through celite, the filtrate concentrated, and the 
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residue purified by flash column chromatography (silica gel, 2% 
methanol/ 0.2% ammonium hydroxide/ methylene chloride) to give 400 
mg (60%) of the title compound: *H NMR (400 MHz, CD3OD, mixture 
of rotamers) 5 8.02 (d, 1H, J=8.3 Hz), 7.1 (m, 2H), 6.88 (m, 2H,) 6.65 
5 (d, 2H, J=7 Hz), 4.85 (m, 1H), 4.12 (t, 2H, J=8.5) 3.5-2.95 (m, 6H), 2.6 
(t, 2H, J=7 Hz), 2.2 (s, 3H), 1.44 (s, 4.9 H), 1.42 (s, 4.1H), 0.85 (s, 9H), 
0 (s, 3H), -0.14 (s, 1.7H), -0.15 (s, 1.3H). 



EXAMPLE 33 




N~r4-r2-rr2.Hvdroxv>2-(5-indolinvnethvl1amino1ethvllDhenvl1-l-(4- 
octvlthiazol-2-vlV5-indolinesulfonamide 

To a solution of 80 mg (0.144 mmol) of the product from 
Example 32 in 2 mL of dichloromethane at 0 °C was added 50 \lL (0.62 

15 mmol) of pyridine, followed by 60 mg (0.145 mmol) of l-(4- 

octylthiazol-2-yl)-5-indolinesulfonyl chloride from Example 16 as a 
solution in 2 mL of dichloromethane. The resultant mixture was stirred 
overnight at ambient temperature then concentrated in vacuo and 
purified by preparative TLC (silica gel, 5% methanol/0.5% ammonium 

20 hydroxide/methylene chloride) to give 113 mg (84%) of the 

sulfonamide. A portion of the sulfonamide (62 mg, 0.067 mmol) was 
taken up in 2 mL of 2 N hydrochloric acid and acetonitrile was added to 
effect dissolution. The mixture was heated at 60 °C overnight then 
concentrated and purified by preparative TLC (silica gel, 10% 

25 methanol/1.0% ammonium hydroxide/ methylene chloride) to provide 
10 mg (22%) of the title compound: *H NMR (400 MHz, CD3OD) 5 
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7.8 (d, 1H, J=8Hz), 7.55( m, 2H), 7.0 (m, 5H), 6.9(d, 1H, J=8 Hz), 6.6 
(d, 1H, J=8 Hz), 6.49 (s, 1H), 4.6 (dd, 1H, J=8.0, 6.4 Hz), 4.05 (t, 2H, 
J=8Hz), 3.45 (t, 2H, J=8 Hz), 3.22 (t, 2H, J=8 Hz), 2.95 (t, 2H, J=8 Hz), 
2.85-2.65 (m, 6H), 2.63 (t, 2H, J=8 Hz), 1.7 (m, 2H), 1.33 (m, 10H), 
5 0.89 (t, 3H, J=7.2 Hz). 



EXAMPLE 34 




nOct 



N-f4-r2-rr2-Hvdroxv-2-f5-indolvnethvnaminolethvn P henvn-l-r4- 

10 octylthiazol-2-yl)-5-indolinesulfonamide 

To a mixture of 10 mg (0.015 mmol) of the product from 
Example 33 in 2 mL of freshly distilled tetrahydrofuran was added 13 
mg (0.15 mmol) activated manganese dioxide. The resultant mixture 
was stirred at ambient temperature overnight then filtered through 

15 Celite. The Celite was washed with methanol to ensure complete 
recovery of product from the manganese dioxide. The filtrate was 
concentrated in vacuo and purified by preparative TLC (silica gel, 10% 
methanol/ethyl acetate) to afford 3.4 mg (34%) of the title compound: 
1H NMR (400 MHz, CD3OD) 5 7.98 (d, 1H, J=8 Hz), 7.55 ( d, 1H, J=8 

20 Hz), 7.5 (d, 2H, J=8 Hz), 7.21 (d, 1H, J=4 Hz), 7.02 (m, 5H), 6.48 (s, 
1H), 6.4 (d, 1H, J=4 Hz), 4.8 (dd, 1H, J=8, 4 Hz), 4.05 (t, 2H, J=8 Hz), 
3.22 (t, 2H, J=8 Hz), 2.85 (m, 4H), 2.72 (m, 2H), 2.62 (t, 2H, J=8 Hz) 
1.7 (m, 2H), 1.3 (m, 10H), 0.88 (t, 3H, J=7.2 Hz). 



WO 98/04526 



PCT/US97/11999 



-51 - 



EXAMPLE 35 




N .[ 4 -f 1 . 1 -Dimethvlethox vcarbonvlVN-r2-rrdimethvl- 1.1- 
dimethvlethvl-silvPoxyl-2-f 1 -acetvl-5- 
5 indolinyDethvllaminolethyllphenvll-4-cvanobenzenesulfonamide 

To a solution of 200 mg (0.36 mmol) of the product from 
Example 32 in 4 mL of dichloromethane at 0 °C was added 80 jlL (0.99 
mmol) of pyridine, followed by 88 mg (0.44 mmol) of 4- 
cyanobenzenesulfonyl chloride. The mixture was stirred at ambient 

10 temperature for 48 h then concentrated in vacuo. Purification by 

preparative TLC (silica gel, 5% methanol/ dichloromethane) provided 
214 mg (83%) of the title compound: lH NMR (400 MHz, CD3OD) 5 
8.03 (m, 1H), 7.78 (d, 2H, J=8 Hz), 7.68 (d, 2H, J=8 Hz), 7.2-6.94 (m, 
6H), 4.85 (m, 1H), 4.12 (t, 2H, J=8 Hz), 3.55-2.85 (m, 6H), 2.68 (t, 2H, 

15 J=7 Hz), 2.22 (s, 3H), 1.44 (s, 4.5H), 1.39 (s, 4.5H), 0.88 (s, 9H), 0 (s, 
3H), -0.13 (s, 1.7H), -0.15 (s, 1.3H). 

EXAMPLE 36 




N-r4-r2-rN-n.l-Dimethvlethoxvcarbonvn-N-r2-ff dimethyl- 1 1- 
20 dimethvlethvl>silvl)oxvl-2-(l-acetyl-5- 
indolinvl)ethvnaminolethvnphenvll-4- 
(aminooximidomethyDbenzenesulfonamide 
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The cyano derivative from Example 35 was converted to 
the title compound following the procedure outlined in Example 63, 
Step B with one change: the reaction mixture was heated at reflux for 
six hours instead of overnight. Purification by flash column 
5 chromatography (silica gel, 5% methanol/0.5% ammonium 

hydroxide/methylene chloride) provided the title compound in 91% 
yield: J H NMR (400 MHz, CD3OD, mixture of rotamers) 8 8.02 (d, 
1H, J=8 Hz), 7.65 (m, 4H), 7.2-7.0 (m, 2H), 6.9 (m, 4H), 4.85 (m, 1H), 
4.12 (t, 2H, J=8 Hz), 3.55-2.9 (m, 6H), 2.68, (m, 2H), 2.2 (s, 3H), 1.42 
10 (s, 4.2H), 1.38 (s, 4.8H), 0.88 (s, 9H), 0 (s, 3H), -0.13 (s, 1.6H), -0.16 
(s, 1.4H). 



EXAMPLE 37 




15 N-r4-r2-r[2-Hvdroxv-2-f5-indolinvnethvIlamino1ethvn P henvn-4^f5- 
pentvl-f 1 .2.41-ox adiazol-3-vnbenzenesulfonamide 

To a solution of 97 mg (0.129 mmol) of the product from 
Example 36 in 10 mL of 2-methoxyethyl ether was added 25 mg (0.129 
mmol) of [l-ethyl-3-(dimethylaminopropyl)-carbodiimide] 

20 hydrochloride (EDC) and 16 |iL (0.129 mmol) of hexanoic acid, and the 
resultant mixture stirred overnight at ambient temperature. TLC (silica 
gel, 10% methanol/1% ammonium hydroxide/methylene chloride) 
indicated the reaction was incomplete so an additional 25 mg of EDC 
and 16 of hexanoic acid were added and stirring continued for an 

25 additional 24 h at ambient temperature. The mixture was then heated at 
120 °C for 4 h, concentrated in vacuo , and purified by flash colum 
chromatography (silica gel, 3% methanol/0.3% ammonium 
hydroxide/methylene chloride). The resultant 61 mg of oxadiazole was 
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taken up in 4 mL of 2 N hydrochloric acid and acetonitrile added until 
completely dissolved. This mixture was heated at 60 °C overnight, then 
concentrated and purified by preparative TLC (silica gel, 8% 
methanol/0.8% ammonium hydroxide/methylene chloride) to provide 
5 35mg of the title compound in 43% overall yield: *H NMR (400 MHz, 
CD3OD) 5 8.1 1 (d, 2H, J=8 Hz), 7.83 (d, 2H, J=8 Hz), 7.08-6.9 (m, 
6H), 6.6 (d, 1H, J=8 Hz), 4.61 (m, 1H), 3.45 (t, 2H, J=8 Hz), 3.0-2.9 
(m, 4H), 2.86-2.7 (m, 6H), 1.85 (m, 2H), 1.4 (m, 4H), 0.95 (m, 3H). 

10 EXAMPLE 38 




N~r4-r2-rr2-Hvdroxv-2-f5-indolvnethvl1amino1ethvnphenvn-4-f5-pentvl- 
n.2.41-oxadiazol-3-vnbenzenesulfonamide 

The title compound was prepared from the compound in 

15 Example 37 following the procedure outlined in Example 34 in 25% 
yield after purification by preparative TLC (silica gel, 10% 
methanol/20% ethyl acetate/70% methylene chloride): J H NMR (400 
MHz, CD3OD) 5 8.1 (d, 2H, J=8Hz), 7.82 (d, 2H, J=8 Hz), 7.53 (s, 1H), 
7.35 (d, 1H, J=8 Hz), 7.23 (d, 1H, J=4 Hz), 7.1-7.0 (m, 5H), 6.4 (d, 1H, 

20 J=4 Hz), 4.84 (m, 1H) 3.0-2.85 (m, 6H), 2.76 (t, 2H, J=8 Hz), 1.83 (m, 
2H), 1.38 (m, 4H), 0.93 (m, 3H). 

Following the procedures outlined for Examples 30-38, the 
compounds listed in Table 3 were prepared. 
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TABIE 3 




Example 


R 


Selected 1 H NMR (CD3OD) Data 




4- fhex vl aminocarbon- 

T l llwA YKUlllllV/V/ttl \J\J\l 

ylamino)phenyl 


7 57 fd 2H J=8Hz) 7 42 (d 2H 
J=8 Hz), 3.15 (t, 2H, J=7 Hz), 1.5 
(m, 2H), 1.32 (m, 6H), 0.9 (t, 3H, 
J=7 Hz) 


40 


4-(3-octyl-2- 
imidazolidinon- 1 - 
yl)phenyl 


7.62 (m, 4H), 3.8 (m, 2H), 3.5 (m, 
2H), 3.24 (t, 2H, J=8 Hz), 1.55 (m, 
2H), 1.3 (m, 10H), 0.9 (t, 3H, J=8 
Hz) 


41 


4-(3-hexyl-2- 
imidazolon- 1 -yl)phenyl 


7.78 (apparent s, 4H) 6.9 (d, 1H, 
J=4 Hz), 6.7 (d, 1H, J=4 Hz) 3.63 (t, 
2H, J=8 Hz), 1.68 (m, 2H), 1.3 (m, 
6H), 0.9 (t, 3H, J=8 Hz) 


42 


4-[4-(3- 

cyclopentylpropyl)-5- 
tetrazolon- 1 -yl] phenyl 


8.05 (d, 2H, J=8 Hz), 7.85 (d, 2H, 
J=8 Hz), 3.98 (t, 2H, J=8 Hz), 1.8 
(m, 6H), 1.55 (m, 4H), 1.38 (m, 
2H), 1.1 (m, 1H) 


43 


4-[5-(3,4- 

difluorobenzyl)-[ 1 ,2,4]- 
oxadiazol-3-yllphenyI 


8.1 (d, 2H, J=8 Hz), 7.8 (d, 2H, J=8 
Hz), 7.3 (m, 1H), 7.2 (m, 1H), 7.15 
(m, 1H), 4.34 (s 2H) 


44 


l-[6-(3- 

cy cl openty lpropy 1 )py ri 
d-2-yl]indolin-5-yl 


8.38 (d, 1H, J=8 Hz), 7.5 (m, 2H), 
7.05 (m, 1H), 6.75 (d, 1H, J=8 Hz), 
6.64 (d, 1H, J=8 Hz), 4.03 (t, 2H, 
J=8Hz), 3.15 (t, 2H, J=8 Hz), 2.7 (t, 
2H, J=8 Hz), 1.8 (m, 6H), 1.55 (m, 
4H), 1.35 (m, 2H), 1.1 (m, 1H) 
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45 



l-(6-octy!pyrid-2 
yl)indolin-5-yl 



8.35 (d, 1H, J=8Hz), 7.5 (m, 2H), 
7.04 (m, 1H), 6.71 (d, 1H, J=8 Hz), 
6.6 (d, 1H, J=8 Hz), 3.98 (t, 2H, J=8 
Hz), 3.14 (t, 2H, J=8 Hz), 2.7 (t, 
2H, J=8 Hz), 1.75 (m, 2H), 1.3 (m, 
10H), 0.87 (t, 3H, J=8 Hz) 



EXAMPLE 46 




Br 



10 



15 



7- Aza-5-bromo- 1 - \( phenylmethoxytearbonyllindoline 

To a stirred suspension of 990 mg (5 mmol) of 7-aza-5- 
bromoindoline in 30 mL of a 2 M aqueous sodium carbonate solution 
was added 1.9 mL (13.3 mmol) of benzoyl chloride at 0°C. The 
reaction mixture was stirred for lh, before dilution with ethyl acetate 
(100 rnL). The solution was washed with saturated aqueous sodium 
bicarbonate solution (2 x 20 mL), water (30 mL), back extracted with 
ethyl acetate (2 x 30 mL), washed with brine (20 mL), dried over 
magnesium sulfate, and concentrated. Purification by flash 
chromatography (silica gel, 33% ethyl acetate/ hexane) gave 1.09 g of 



the title compound: *H NMR (400 MHz, CDCI3) 5 8.26 (d, 1H, 
J=2Hz), 7.50 (d, 1H, J=2Hz), 7.45-7.27 (m, 5H), 5.30 (s, 2H), 4.10-4.05 
(m, 2H), 3.10-3.03 (m, 2H). 



7-Aza- 1 -(pheny lmethoxy)carbon vl-5-vinylindoline 

A 200 mg (0.6 mmol) portion of the compound from 
Example 46 was dissolved in 1.5 mL of toluene, and vinyltributyltin 



EXAMPLE 47 
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(263 nL, 0.9 mmol) and tetrakis(triphenylphosphine)palladium (13.8 
mg, 0.012 mmol) were added and the solution was heated under reflux 
for 2h. Upon cooling, ether (10 mL) and potassium fluoride solution 
(10 mL) were added and stirring was continued for 20 min, followed by 
5 dilution with ether (20 mL), and water (20 mL). The layers were 

separated, the aqueous phase back extracted with ether (3x10 mL), the 
organic phase washed with brine (10 mL), dried with magnesium 
sulfate, and concentrated. Purification by flash chromatography (silica 
gel, 33% ethyl acetate/ hexane) yielded 146.7 mg (56.6% over 2 steps) 
10 of the title compound: »H NMR (CDC1 3 ) 8.20 (s, 1H), 7.53 (s, 1H), 
7.47-7.43 (m, 2H), 7.36-7.27 (m, 3H), 6.63 (dd, 1H, J=16.8 + 10.4Hz), 
5.64 (d,lH, J=16.8Hz), 5.31 (s,2H), 5.21 (d, 1H, J=10.4Hz), 4.08 (t, 2H, 
J=8Hz), 3.06 (t, 2H, J=8Hz). 

15 EXAMPLE 48 



OTBS 




7~Aza-a-( r bromomethvlVl-(phenylmethoxv)carbonvl-5- 
indolinemethanoL dimethyl- Ll-dimethvlethvlsilvl ether 

Hydrogen bromide was bubbled into a solution of 3 1 8 mg 

20 (1.136 mmol) of the compound from Example 47 in methanol (20 mL) 
at 0°C for 2 min. Stirring was continued for 10 min, followed by 
concentration to give the hydrobromide salt (400 mg) which was 
dissolved in water (9 mL)/ tetrahydrofuran (4.5 mL). N- 
Bromosuccinimide (207.7 mg, 1.17 mmol) was added and stirring was 

25 continued for 10 min before dilution with water (20 mL), and 

extraction with chloroform (4 x 20 mL). The organic phase was dried 
with magnesium sulfate and concentrated to give 447 mg crude alcohol, 
which was dissolved in N,N-dimethylformamide (5 mL). tert- 
Butyldimethylsilylchloride (251 mg, 1.665 mmol) and imidazole (378 

30 mg, 5.55 mmol) were added and stirring was continued for 4h when a 
further 200 mg (1.33 mmol) ferf-butyldirnethylsilylchloride was added 
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and stirring continued for 16h. The reaction was diluted with ether (20 
mL) and water (20 mL). After separation the aqueous phase was 
extracted with ether (2 x 20 mL), the combined organic phase was 
washed with water (10 mL), brine (10 mL), dried with magnesium 
5 sulfate, and concentrated. Purification by flash chromatography (silica 
gel, 25% ethyl acetate/ hexane) yielded 314 mg (56% overall yield) of 
the title compound: 'H NMR (CDCI3) 8.17 (s, 1H), 7.48-7.41 (m, 
3H), 7.38-7.26 (m, 3H), 5.30 (s, 2H), 4.80 (dd, 1H, J=6 + 4Hz), 4.08 (t, 
2H, J=8Hz), 3.46-3.32 (m, 2H), 3.08 (t, 2H, J=8Hz), 0.86 (s, 9H), 0.09 
10 (s, 3H), -0.9 (s, 3H). 



EXAMPLE 49 




N-r2-f4-( Aminophenvniethvll-2-rrdimethvl- 1 . 1 -dimethvlethvl- 

15 silyl)oxv1-2-r7-aza-l-(phenvlmethoxv > >carbonyl-5- 
indolinvllethylcarbamic acid 1.1-dimethvlethvl ester 

To a solution of 150 mg (0.306 ramol) of bromide from 
Example 48 in 2.4 mL of acetonitrile was added 1 14.7 mg (0.765 
mmol) of sodium iodide, 0.213 mL (1.224 mmol) of N,N- 

20 diisopropylethylamine, and 124 mg (0.612 mmol) of 4- 

nitrophenethylamine hydrochloride. The mixture was heated at 1 10°C 
in a sealed tube for 20 h, cooled, diluted with methanol (10 mL), 
filtered through celite, then concentrated in vacuo. Purification by flash 
column chromatography (silica gel, 2% methanol/0.2% ammonium 

25 hydroxide/dichloromethane) provided 121 mg (68%) of the secondary 
amine as a brown oil. This product was dissolved in 3.5 mL of 
dichloromethane and 55.6 mg (0.252 mmol) di-/erf-butyl dicarbonate 
was added. After stirring for 2 hours at ambient temperature the 
solvent was removed in vacuo and the residue purified by flash column 

30 chromatography (silica gel, 2% methanol/ dichloromethane) to give 
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1 18.6 mg (84%) of the protected amine as a dark brown oil. A portion 
of the resultant carbonate (15 mg, 0.022 mmol), hydrazine hydrate (2.6 
jiL), and raney nickel in 0.5 mL of methanol was heated under reflux 
for 10 min, cooled, diluted with methanol (5 mL), filtered through 
5 celite, and concentrated to give 13 mg (90%) of the title compound 

which was not purified further: *H NMR (400 MHz, CD3OD, mixture 
of rotamers) 8.03 (s, 0.5H), 7.96 (s, 0.5H), 7.56 (s, 0.5H), 7.49 (s, 
0.5H), 7.47-7.28 (m, 5H), 6.92-6.85 (m, 2H), 6.68-6.63 (m, 2H), 5.29 
(s,2H),4.99-4.83 (m, 1H), 4.08 (t, 2H, J=8Hz), 3.53-3.03 (m, 6H), 2.66- 
10 2.60 (m, 2H), 1.4 (s, 9H), 0.88 (s, 9H), 0.04 (s, 3H), -0.91 (s, 1.5H), 
-0.90 (s, 1.5H). 



EXAMPLE gO 




15 N-f4-r2-rr2-(7-Aza-5-indolinvlV2-hvdroxvethvllamino1ethvllphenvll-4- 
(3-octyI-2-imidazoIidinon- 1 -vPbenzenesulfonamide 

To a solution of 13 mg (0.019 mmol) of the aniline from 
Example 49 in 1 mL dichloromethane at 0 °C was added 6.2 jaL 
pyridine, followed by 8.6 mg (0.023 mmol) of 4-(3-octyI-2- 

20 imidazolidinon-l-yl)benzensulfonyl chloride from Example 6. The 
resultant mixture was stirred overnight at ambient temperature then 
concentrated in vacuo and purified by preparative TLC (silica gel, 3% 
methanol/methylene chloride) to give 17.4 mg (93%) of the 
sulfonamide. This was dissolved in 2 ml methanol, and stirred with 

25 Pd(OH)2 under a hydrogen atmosphere for 2h, dilution with methanol 
(10 mL), filtration through celite, and concentration yielded the free 
indoline (13 mg, 87%). This was taken up in 1 mL of 2 N hydrochloric 
acid and acetonitrile added until a clear solution was obtained. The 
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mixture was heated at 60 °C overnight then concentrated and purified by 
preparative TLC (silica gel, 10% methanol/1.0% ammonium hydroxide/ 
methylene chloride) to provide 5 mg (66%) of the title compound: ! H 
NMR (400 MHz, CD3OD) 7.66-7.59 (m, 4H), 7.57 (s, 1H), 7.28 (s, 
5 1H), 7.08-6.97 (m, 4H), 4.59-4.54 (m, 1H), 3.86-3.80 (m, 2H), 3.58 (t, 
2H, J=8Hz), 3.52-3.48 (m, 2H), 3.25 (t, 2H, J=7.2Hz), 3.01 (t, 2H, 
J=8Hz), 2.90-2.67 (m, 6H), 1.60-1.50 (m, 2H), 1.36-1.23 (10H), 0.91- 
0.85 (m, 3H). 

10 EXAMPLE 51 




N-r4-r2-rr2-r7>Aza-5^ndolvn-2-hvdroxvethvnamino1ethvnphenvn-4-f3- 
octvI-2-imidazolidinon-l-vn benzenesulfonamide 

To a mixture of 5 mg (7.9 pmol) of the above indoline 

15 from Example 50 in 1 mL of freshly distilled tetrahydrofuran was 

added 6.8 mg (7.9 mmol) of activated manganese dioxide. The resultant 
mixture was stirred at ambient temperature overnight then filtered 
through celite which was washed with methanol to ensure complete 
recovery of product from the manganese dioxide. The filtrate was 

20 concentrated in vacuo and purified by preparative TLC (silica gel, 10% 
methanol/1.0% ammonium hydroxide/ methylene chloride) to afford 2.6 
mg (52%) of the title compound: *H NMR, (400 MHz, CD3OD) 8.16 
(d,lH, J=2Hz), 7.95 (d,lH, J=2Hz), 7.66-7.59 (m, 4H), 7.38 (d, 1H, 
J=3Hz), 7.08-6.98 (m, 4H), 6.47 (d, 1H, J=3Hz), 4.90-4.85 (m, 1H) 

25 3.85-3.78 (m, 2H), 3.53-3.47 (m, 2H), 3.22 (t, 2H, J=8Hz), 2.9-2.69 (m, 
6H), 1.60-1.50 (m, 2H), 1.37-1.23 (10H), 0.91-0.85 (m, 3H). 
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EXAMPLE 52 

TBSO 




CN 



N-r4-r2-rN-fl.l-Dimethvlethoxvcarbonvn-N-r2-hvdroxv-2-n-acetv1-7- 
aza-5-indolinvnet hvnamino1ethvnphenvll-4-cvanobenzenesulfonamide 
5 To 1 3 1 .25 mg (0.225 mmol) of N-[2-[4- 

(aminophenyl)]ethyl]-2-[(dimethyl-l ,1 -dimethylethyl-silyl)oxy]-2-( 1 - 
acetyl-7-aza-5-indolinyl)ethylcarbamic acid 1,1-dimethylethyl ester 
(prepared from l-acetyl-7-aza-5-bromoindoline following the 
procedures outlined in Examples 47-49) in 3 mL dichloromethane at 0 

10 °C was added 72 uL (0.9 mmol) pyridine, followed by 54.4 mg (0.27 
mmol) of 4-cyanobenzene-sulfonyl chloride. The resultant mixture was 
stirred overnight at ambient temperature then concentrated in vacuo and 
purified by preparative TLC (silica gel, 2% methanol /0.2% ammonium 
hydroxide/methylene chloride) to give 136.6 mg (84%) of the title 

15 compound. 1H NMR, (400 MHz, CD3OD) 8.05 (s, 0.5H), 7.99 (s, 
0.5H), 7.82-7.75 (m, 4H), 7.58 (s, 0.5H), 7.52 (s, 0.5H), 7.06-6.95 (m, 
4H), 4.98-4.93 (m, 1H), 4.09-4.00 (m, 2H), 3.60-2.97 (m, 6H), 2.71 (t, 
2H, J=7.2Hz), 2.63 (s, 3H), 1.36 s (4.5H), 1.35 (s, 4.5H), 0.86 (s, 9H), 
0.03 (s, 3H), -0.90 (s, -1.5H), -0.89 (s, 1.5H). 
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EXAMPLE 53 




N-r4-r2-fN-( 1 . 1 -Dimethvlethoxvcarbonvl)-N-r2-rrdimethvl- 1.1- 
dimethvlethvl-silvnoxvl-2-f 1 -acetvl-7-aza-5- 
5 indolinvDethvllaminolethvllphenyll-4- 

faminooximidomethvDbenzenesulfonamide and N-r4-r2-fN-n.l- 
dimethvlethoxvcarbonvn-N-r2-rfdimethvM .Kdim ethylethvl-silvnoxvl- 
2-f7-aza-5-indo1invnethvl1amino1ethvnphenvn>4> 
(aminooximidomethvDbenzenesulfonamide 

10 The cyano derivative from Example 52 was converted to 

the title compound following the procedure outlined in Example 63, 
Step B with one change: the reaction mixture was heated at reflux for 
six hours instead of overnight. Purification by preparative TLC (silica 
gel, 10% methanol/1% ammonium hydroxide/methylene chloride) 

15 provided the 1 -acetyl derivative accompanied by the free indoline as a 
2/1 mixture (129 mg, 90% combined yield). 
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EXA MPLE 54 




N-f4-r2-rN-( 1 . 1 -Dimethvlethoxvcarbonvn-N-r2-f (dimethyl- 1.1- 
dimethvlethvl-silvnoxv1-2-f7- a2a-5-indolvnethvnaminolethvnphenvn-4- 
5 r5-(3.4-difluorophenvlW1.2.41-ox adiazol-3-vllbenzenesulfonamide 

To a solution of 129 mg (0.18 mmol) of the mixture from 
Example 53 in 5 mL of 2-methoxyethyl ether was added 41 .4 mg (0.216 
mmol) of [l-ethyl-3-(dimethylaminopropyl)-carbodiimide] 
hydrochloride (EDC) and 37.2 mg (0.216 mmol) of 3,4- 

10 diflurophenylacetic acid, and the resultant mixture stirred overnight at 
ambient temperature. The mixture was then heated at 120 °C for 5 h to 
effect cyclization of the oxadiazole ring which occurred with partial 
oxidation of the indoline. Concentration in vacuo , and purification of 
the mixture by preparative TLC (silica gel, 10% methanol/1% 

15 ammonium hydroxide/methylene chloride) yielded the title compound 
15.7 mg (10%): lH NMR (400 MHz, CD3OD) 5 8.18-8.03 (m,3H), 
7.93 (s, 0.5H), 7.86 (s, 0.5H), 7.80-7.74 (m,2H), 7.39-7.16 (m, 4H), 
7.03-6.96 (m, 4H), 6.46 (d, 1H, J=4Hz), 5.1 1-4.95 (m, 1H), 4.38 (s, 
2H), 3.52-2.58 (m,6H), 1.30 (s, 4.5H), 1.21 (s, 4.5H), 0.85-0.78 (m, 

20 9H), -0.99 (s, 3H), -0.83 (s, 1.5H), -0.82 (s, 1 .5H). 
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FXAMPLE 55 




N-r4-r2-rr2-Hvdroxv-2-(7-aza-5-indo1vnethvnamino1ethvllphenvn-4-r5- 
f3.4-difluorophenvlM1.2.41-oxadiazol-3-vl1benzenesulfonamide 
5 The indole derivative from Example 54 (15.7 mg, 0.0185 

mmol) was taken up in 1 mL of 2 N hydrochloric acid and acetonitrile 
added until completely dissolved. This mixture was heated at 60 °C 
overnight, then concentrated and purified by preparative TLC (silica 
gel, 10% methanol/1% ammonium hydroxide/methylene chloride) to 
10 provide 1 1 .4 mg (97% yield) of the title compound: lH NMR (400 
MHz, CD3OD) 5 8.17 (s, 1H), 8.1 1 (d, 2H, J=8Hz), 7.96 (s, 1H), 7.82 
(d, 2H, J=8Hz), 7.38 (d, 2H, J=4Hz), 7.36-7.13 (m, 3H), 7.07-6.96 (m, 
4H), 6.46 (d. 2H, J=4Hz), 4.90-4.83 (m, 1H), 4.33 (s, 2H), 2.91-2.70 
(m, 6H). 
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Following analogous procedures outlined for Examples 46- 
55 starting with N-Boc, N-Cbz and N-acetate protected indolines, the 
compounds listed in Table 4 were prepared. 

TABLE 10 
? H H 




Example 


R 


Selected lH NMR (CD3OD) Data 


56 


4-(hexylaminocarbon- 
ylamino)phenyl 


7.58 (d, 2H, J=8Hz), 7.42 (d, 2H, 
J=8Hz), 3.13 (t, 2H, J=7.2Hz), 1.51- 
1.42 (m, 2H), 1.38-1.25 (6H), 0.91- 
0.86 (m, 3H). 


57 


1 -(4-octylthiazol-2- 
yl)indolin-5-yl 


7.98 (d,lH, J=8Hz), 7.56 (d,lH, 
J=8Hz), 7.51 (s, 1H), 6.48 (s, 1H), 
4.08 (t, 2H, J=9.6Hz), 3.24 (t, 2H, 
J=9.6Hz), 2.12 (t, 2H, J=8Hz), 1.72- 
1.65 (m, 2H), 1.38-1.22 (10H), 
0.90-0.85 (m, 3H) 


58 


4-(3-hexyl-2- 
imidazolon- 1 -yl)pheny 1 


7.51 (apparent s, 4H), 6.92 (d.lH, 
J=2.5Hz), 6.68 (d,lH, J=2.5Hz), 
3.61 (t, 2H, J=7.2Hz), 1.71-1.63 (m, 
2H), 1.36-1.27 (m, 6H), 0.92-0.86 
(m, 3H) 
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EXAMPLE 59 




5-Vinvlfuror2.3-fr1pvridine 

To o-iodoxybenzoic acid (1.036g, 3.7 mmol) in dimethyl 
5 sulfoxide (7.4 mL) was added furo[2,3-fc]pyridine-5-methanol (500 mg, 
3.36 mmol). Stirring was continued for 2.5h before the addition of 
water, filtration, and extraction of the filtrate with ethyl ether (3 x 30 
mL). The organic phase was washed with brine (10 mL), dried with 
magnesium sulfate, and concentrated. Purification by flash 

10 chromatography (silica gel, 25% ethyl acetate/ hexane) yielded 5- 
formyl-furo[2,3-fc]pyridine (270 mg, 55%). This material (260 mg, 
1.77 mmol) in toluene/tetra-hydrofuran (2 mL each) was added at 
-78°C to a solution of methyltriphenyl-phosphorane (2.12 mmol) in 
toluene (15 mL). Stirring was continued at this temperature for 15 min, 

15 followed by warming to 20°C over Ih. Dilution with ethyl ether was 
followed by filtration through celite, and concentration. Purification by 
flash chromatography (silica gel, 25% ethyl acetate/ hexane) yielded 
241.5 mg (94% yield) of the title compound as a colorless oil: *H NMR 
(CDCI3) 8.32 (d,lH, J=2Hz), 7.97 (d, IH, J=2Hz), 7.68 (d,lH, J=2Hz), 

20 6.80 (dd, 1H, J=18 +12 Hz), 6.76 (d, 1H, J=2Hz), 5.79 (d,lH, J=18Hz), 
5.32 (d, 1H, J=12Hz). 



EXAMPLE 60 
OTBS 




25 a-fBromomethvn-5-furor23^1pvridinemeth anol. dimethvl-Ll- 
riimethvlethvlsilvl ether 
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The olefin from Example 59 (230 mg, 1.58 mmol) was 
dissolved in water (9 mL)/ tetrahydrofuran (4.5 mL). N- 
Bromosuccinimide (291 mg, 1.634 mmol) was added and stirring was 
continued for 30 min before dilution with water (20 mL), and 
5 extraction with chloroform (4 x 20 mL). The organic phase was dried 
with magnesium sulfate and concentrated to give 401 mg crude alcohol, 
which was dissolved in N,N-dimethylformamide (5 mL). ten- 
Butyldimethylsilyl-chloride (251 mg, 1.665 mmol) and imidazole (374 
mg, 5.5 mmol) were added and stirring was continued for 4h when a 

10 further 100 mg (0.67 mmol) te/7-butyldimethyl-silylchloride was added 
and stirring continued for 16h. The reaction was diluted with ether (20 
mL) and water (20 mL). After separation the aqueous phase was 
extracted with ether (2 x 20 mL), the combined organic phase was 
washed with water (10 mL), brine (10 mL), dried with magnesium 

15 sulfate, and concentrated. Purification by flash chromatography (silica 
gel, 17% ethyl acetate/ hexane) yielded 380 mg (68% overall yield) of 
the title compound: 1H NMR (CD3OD) 8.30 (s, 1H), 8.13 (s, 1H), 
7.92 (d,lH, J=2Hz), 6.95 (d,lH, J=2Hz),5.15 (t, 1H, J=6.4Hz), 3.61 (d, 
2H, J=6.4Hz), 0.91 (s, 9H), 0.16 (s, 3H), -0.92 (s, 3H). 



20 



EXAMPLE 01 
TBSO 





N-r2-r4-(Nitrophenvniethvn-2-rrdimethvUl.l-dimethvlethvl-silvnoxvl- 
2-r5-furor2.3-fr1p vridinvl1ethvlamine 

25 To a solution of 377 mg (1.06 mmol) of bromide from 

Example 60 in 8.5 mL acetonitrile was added 398 mg (2.65 mmol) of 
sodium iodide, 0.74 mL (4.24 mmol) of N,N-diisopropylethylamine, 
and 430 mg (2.12 mmol) of 4-nitrophenethylamine hydrochloride. The 
mixture was heated at 1 10°C in a sealed tube for 20 h, cooled, diluted 

30 with methanol (20 ml), filtered through celite, then concentrated in 
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vacuo. Purification by flash column chromatography (silica gel, 2% 
methanol/ dichloromethane) provided 380 mg (81%) of the secondary 
amine as an oil: J H NMR (CD3OD) 8.23 (d,lH, J=2Hz), 8.13 (d, 2H, 
J=10Hz ), 8.05 (d,lH, J=2Hz), 7.89 (d,lH, J=2.5Hz), 7.45 (d, 2H, 
5 J=10Hz ), 6.92 (d,lH, J=2.5Hz), 5.01-4.96 (m, 1H), 2.97-2.75 (m, 6H), 
0.79 (s, 9H), 0.02 (s, 3H), -0.80 (s, 3H). 



EXAMPLE 62 




10 N-r4-r2-rr2-Hvdroxv-2-f5-furor2,3- 

fc1pvridinvnethvnamino1ethvnphenvn-l-(4-octvlthiazol-2-yl)-5- 
indolinQSulfoqamide 

The amine (380 mg, 0.86 mmol) from Example 61 was 
dissolved in 10 mL of dichloromethane and 212.6 mg (0.975 mmol) of 

15 di-/erf-butyl dicarbonate was added. After stirring for 16 hours at 
ambient temperature the solvent was removed in vacuo to give 447.6 
mg of crude protected amine. This was dissolved in 10 mL of methanol 
and was stirred over palladium hydroxide on carbon under an 
atmosphere of hydrogen for 3 h. The solution was filtered through 

20 celite, the filtrate concentrated, and the residue purified by flash column 
chromatography (silica gel, 1-2% methanol/ methylene chloride) to give 
57 mg (13%) of the desired aniline accompanied by 300 mg of the 
dihydrofuran analog. To the former (57 mg, 0.112 mmol) in 1 mL 
dichloromethane at 0 °C was added 32 |iL pyridine, followed by 57 mg 

25 (0.138 mmol) of l-(4-octylthiazol-2-yl)-5-indo!inesulfonyi chloride 
from Example 140. The resultant mixture was stirred overnight at 
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ambient temperature then concentrated in vacuo and purified by 
preparative TLC (silica gel, 5% methanol/methylene chloride) to give 
56 mg of a mixture containing the desired sulfonamide. This was taken 
up in 2 mL of 2 N hydrochloric acid and acetonitrile added until a clear 
5 solution was obtained. The mixture was heated at 60 °C for lh then 
concentrated and purified twice by preparative TLC (silica gel, 10% 
methanol/1.0% ammonium hydroxide/ methylene chloride) to yield 10 
mg of the title compound: J H NMR (400 MHz, CD3OD) 8.21 (d,lH, 
J=2Hz), 8.04 (d,lH, J=2Hz), 7.97 (d,lH, J=9Hz), 7.88 (d,lH, J=2.5Hz), 
10 7.57 (d,lH, J=9Hz), 7.53 (s, 1H), 7.08-6.99 (m, 4H), 6.90 (d, 1H, 

J=2.5Hz), 6.49 (s, 1H), 4.91-4.85 (m, 1H), 4.06 (t, 2H, J=9.6Hz), 3.23 
(d, 2H, J=9.6Hz), 2.90-2.58 (m, 8H), 1.72-1.63 (m, 2H), 1.38-1.20 (m, 
10H), 0.91-0.85 (m, 3H). 

15 EXAMPLE 6 3 

A. Preparation of (R)-N-[4-[2-[N-(l,l-dimethylethoxycarbonyl)-N-[2- 
hydroxy-2-(pyridin-3-yl)ethyl]amino]ethyl]phenyl]-4-cyano- 
benzensujfopjurride 

20 To a solution of 780 mg (2.18 mmol) of (R)-N-[2-[4- 

(aminophenyl)]ethyl]-2-hydroxy-2-(pyrid-3-yl)ethylcarbamic acid 1,1- 
dimethylethyl ester (see W095/29159 published 2 November 1995) in 
10 mL of methylene chloride was added 0.16 mL of pyridine and 450 
mg of 4-cyanobenzenesulfonyl chloride. The reaction mixture was 

25 stirred at room temperature overnight. TLC (acetone 25%, methylene 
chloride 75%) on silica gel indicated the formation of a major fast 
moving (rf 0.48) spot. Purification by flash chromatography (silica gel, 
25% acetone/dichloromethane) gave 716 mg of the title compound as a 
white solid: lH NMR (400 MHz, CDCI3) 8 8.53-8.44 (m, 2H), 7.78 (d, 

30 J = 8.7 Hz, 2H), 7.72-7.68 (m, 1H), 7.67 (d, J = 8.7 Hz, 2H), 7.3-7.23 
(m, 1H), 7.1-6.9 (m, 4H), 4.8 (m, 1H), 3.5-2.6 (m, 6H), 1.42 (s, 9H). 

B. Preparation of (R)-N-[4-[2-[N-(l,l-dimethylethoxycarbonyl)-N-[2- 
hydroxy-2-(pyridin-3-yl)ethyl]amino]ethyl]phenyl]-4- 
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raminooxim idomethynbenzensulfonamide 

The cyano compound from Step A (250 mg), 175 mg of 
hydroxylamine hydrochloride, and 414 mg of finely ground potassium 
carbonate were suspended in 10 mL of ethanol and heated at reflux 
5 overnight. TLC (acetone/methylene chloride 40:60) indicated the 

formation of a new low rf product (rf 0.18). The mixture was filtered. 
The filtrate was concentrated to give the title compound, which was used 
without further purification: *H NMR (400 MHz, CDCI3) 5 8.42-8.35 
(m, 2H), 7.62 (m, 1H), 7.54 (s, 4H), 7.18 (m, 1H), 6.95-6.8 (m, 4H), 
10 5.03 (br s, 2H), 4.73 (m, 1H), 3.25-3.0 (m, 4H), 2.6-2.5 (m, 2H), 1.30 
(s, 9H). 
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WHATTS CLAIMED IS: 

1 . A compound having the formula I: 

OH H R 2 r4 
J^^CHCHaN-C-tXJrir- ^ J— N-S0 2 (CH 2 ) r -R 7 



(R 1 )n 



R 3 R5 R 6 

I 



where 

n is 0 to 3; 

m is 1 ; 

r is 0 to 2; 

10 A is selected from the group consisting of thiazolyl, isoxalyl, 

indolinyl, indolyl, furopyridyl, 7-azaindolyl and 7- 
azaindolinyl; 
Rl is (1) hydroxy, 

(2) halogen, 
15 (3) cyano, 

(4) trifluoromethyl, 

(5) NR8R8, 

(6) NR8SO2R 9 , 

(7) NR8COR9, 

20 (8) NR8CO2R8, or 

(9) Cl-ClO alkyl optionally substituted by hydroxy; 
R 2 , R 3 are each hydrogen 
X is -CH2-; 
R4, R5 and R6 are each hydrogen; 
25 R7 is Z-(Rla) n ; 
R la is (1) halogen 

(2) NR8COR9 or 
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(3) a 5- or 6-memberd heterocycle with from 1 to 4 
heteroatoms selected from oxygen, sulfur and nitrogen, 
optionally substituted with up to four groups independently 
selected from oxo, and R&; 
5 Zis (1) phenyl, 

(2) naphthyl, 

(3) a 5 or 6-membered heterocyclic ring with from 1 to 4 
heteroatoms selected from oxygen, sulfur and nitrogen, 

(4) a benzene ring fused to a C3-C8 cycloalkyl ring, 

10 (5) a benzene ring fused to a 5 or 6-membered heterocyclic 

ring with from 1 to 4 heteroatoms selected from oxygen, 
sulfur and nitrogen, 

(6) a 5 or 6-membered heterocyclic ring with from 1 to 4 
heteroatoms selected from oxygen, sulfur and nitrogen 

15 fused to a 5 or 6-membered heterocyclic ring with from 1 

to 4 heteroatoms selected from oxygen, sulfur and nitrogen, 
or 

(7) a 5 or 6-membered heterocyclic ring with from 1 to 4 
heteroatoms selected from oxygen, sulfur and nitrogen 

20 fused to a C3-C8 cycloalkyl ring; 

R8 is (1) hydrogen, 

(2) Cl-Cl0alkyl, 

(3) Cl-ClO alkyl having 1 to 4 substituents selected from 
hydroxy, halogen, C3-C8 cycloalkyl, Cl-ClO alkoxy, and Z 

25 optionally substituted by from 1 to 4 of halogen, Cl-ClO 

alkyl or Cl-ClO alkoxy; and 
R9 is NR8R8; or 

a pharmaceutical^ acceptable salt thereof. 



30 2. A compound selected from the group consisting of: 

N-[4-[2-[[2-Hydroxy-2-(thiazol-5-yl)ethyl]amino]ethyl]phenyl]-4-(3- 
octy I-2-imidazolidinon- 1 -yl)benzenesulfonamide; 
N-[4-[2-[[2-Hydroxy-2-(thiazol-5-yl)ethyl]amino]ethyl]phenyl]-4- 
(hexylaminocarbonylamino)benzenesulfonamide; 
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^f-[4.[2-[[2-Hyd^oxy-2-(thiazol-5-yl)ethyl]amino]ethyl]phenyl]-4-(4- 

iodo)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 

yl)ethyl]amino]ethyl]phenyl]-l-(4-octylthiazol-2-yl)-5- 
5 indolinesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 

yl)ethyl]amino]ethyl]phenyl]-4-[5-(3,4-difluorophenyl)-[l,2,4]- 

oxadiazol-3-yl]benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 
10 yl)ethyl)amino]ethyl]phenyl]-4- 

(hexylaminocarbonylamino)benzenesulfonamide; 

N-[4-[2-t[2-Hydroxy-2-(3-methylisoxazol-5- 

yl)ethyl]amino]ethyl]phenyl]-4-(3-octyl-2-imidazolidinon- 1 - 

yl)benzenesulfonamide; 
1 5 N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 

yl)ethyl]amino]ethyl]phenyl]-4-[4-(3-cyclopentylpropyl)-5-tetrazolon-l- 

yl]benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 

yl)ethyl]amino]ethyl]phenyl]-4-(4-octyl-5-tetrazolon- 1 - 
20 yl)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 

yl)ethyl]amino]ethyl]phenylJ-4-[5-(3,4,5-trifluorobenzyl)-[l,2,4]- 

oxadiazol-3-yl]benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 
25 yl)ethyl]amino]ethyl]phenyl]-4-[2-[l-(4-fluorophenyl)-l- 

methoxymethyl]oxazol-5-yl]benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 

yl)ethyl]amino]ethyl]phenyl]-l-(6-hexylpyrid-2-yl)-5- 

indolinesulfonamide; 
30 N-[4-[2-t[2-Hydroxy-2-(3-methylisoxazol-5- 

yl)ethyl]amino]ethyl]phenyl]-l-[6-(3-cyclopentylpropyl)pyrid-2-yl]-5- 
indolinesulfonamide; 
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N-[4-[2-t[2-Hydroxy-2-(3-methylisoxazol-5- 
yl)ethyl]amino]ethyl]phenyl]-l-(6-octylpyrid-2-yl)-5- 
indolinesulfonamide ; 

N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 
5 yl)ethyl]amino]ethyl]phenyl]-4-(5-pentyl-[l,2,4]-oxadiazol-3- 
yl)benzenesulfonamide; 
N-[4-[2-[[2-Hydroxy-2-(3-methylisoxazol-5- 
yl)ethyl]amino]ethyl]phenyl]-4-(5-heptyl-[l,2,4]-oxadiazoI-3- 
yl)benzenesulfonamide; 
10 N-[442-[[2-Hydroxy-2-(5-indolinyl)ethyl]amino]ethyl]phenyl]--l-(4- 
octyIthiazol-2-yl)-5-indoIinesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-l-(4- 
octylthiazol-2-yl)-5-indolinesulfonaraide; 

N»[4-[2-[[2-Hydroxy-2-(5-indolinyl)ethyl]amino]ethyl]phenyl]-4-(5- 
1 5 pentyl-[ 1 ,2,4]-oxadiazol-3-y l)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-4-(5-pentyl- 

[ 1 ,2,4]-oxadiazol-3-yl)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-4- 

(hexylaminocarbon-ylamino)benzenesulfonamide; 
20 N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-4-(3-octyl- 

2-imidazolidinon-l-yl)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyI]amino]ethyl]phenyl]-4-(3-hexyl- 
2-imidazolon- 1 -yl)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indoIyl)ethyl]amino]ethyl]phenyl]-4-[4-(3- 
25 cyclopentylpropy l)-5-tetrazolon- 1 -yl]benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-4-[5-(3,4- 
difluorobenzyl)-[ 1 ,2,4]-oxadiazol-3-yl]benzenesulfonamide; 
N-t4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]-l-[6-(3- 
cyclopentylpropyl)pyrid-2-yl]-5-indolinesulfonamide; 
30 N-[4-[2-[[2-Hydroxy-2-(5-indolyl)ethyl]amino]ethyl]phenyl]- 1 -(6- 
octylpyrid-2-yl)-5-indolinesulfonamide; 

N-[4-[2-[[2-(7-Aza-5-indo]inyl)-2-hydroxyethyl]aniino]ethyl]phenyl]-4- 
(3-octyl-2-imidazolidinon- 1 -yl)benzenesulfonamide; 
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N-[4-[2-[[2-(7-Aza-5-indolyl)-2-hydroxyethyl]amino]ethyl]phenyl]-4-(3- 
octyl-2-imidazolidinon- 1 -yl)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(7-aza-5-indolyl)ethyl]amino]ethyl]phenyl]-4-[5-- 
(3,4-difluorophenyl)-[l,2,4]-oxadiazol-3-yl]benzenesulfonamide; 
5 N-[4-[2-[[2-Hydroxy-2-(7-aza-5-indolyl)ethyl]arnino]ethyl]phenyl]-4- 
(hexylaminocarbon-ylamino)benzenesulfonamide; 
N-[4-[2-[[2-Hydroxy-2-(7-aza-5-indolyl)ethyl]amino]ethyl]phenyl]-4-(3- 
hexyl-2-imidazolon- 1 -yl)benzenesulfonamide; 

N-[4-[2-[[2-Hydroxy-2-(7-aza-5-indolyl)ethyl]amino]ethyl]phenyl]-l-(4- 
1 0 octylthiazol-2-yl)-5-indolinesulfonamide; 
N-[4-[2-[[2-Hydroxy-2-(5-furo[2,3- 

fc]pyridinyl)ethyl]amino]ethyl]phenyl]- 1 -(4-octylthiazol-2-yl)-5- 
indoiinesulfonamide. 

15 3. A compound of Claim 1 with the structural formula 

Ic: 




where n, m, r, A, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 and X are as defined in 
Claim 1. 

20 

4. A method for the treatment of diabetes which 
comprises administering to a diabetic patient an effective amount of a 
compound of Claim 1 . 

25 5. A method for the treatment of obesity which 

comprises administering to an obese patient an effective amount of a 
compound of Claim 1 . 
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6. A method for lowering triglyceride levels and 
cholesterol levels or raising high density lipoprotein levels which 
comprises administering to a patient needing lower triglyceride and 
cholesterol levels or higher high density lipoprotein levels an effective 
5 amount of a compound of Claim 1. 



7. A method for decreasing gut motility which 
comprises administering to a patient in need of decreased gut motility, 
an effective amount of a compound of Claim 1. 

10 

8. A method for reducing neurogenic inflammation of 
airways which comprises administering to a patient in need of reduced 
neurogenic inflammation, an effective amount of a compound of Claim 
1. 

15 

9. A method for reducing depression which comprises 
administering to a depressed patient an effective amount of a compound 
of Claim 1 . 



20 10. A method for treating gastrointestinal disorders 

which comprises administering to a patient with gastrointestinal 
disorders an effective amount of a compound of Claim 1. 



11. A composition for the treatment of diabetes or 
25 obesity or for lowering triglyceride or cholesterol levels or increasing 
high density lipoprotein levels or for decreasing gut motility or for 
reducing neurogenic inflammation or for treating depression or for 
treating gastrointestinal disorders which comprises an inert carrier and 
an effective amount of a compound of Claim 1 . 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCTAJS97/1 1999 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :Please See Extra Sheet 

US CL :Please See Extra Sheet. 
According to International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classiGcabon system followed by classification symbols) 
U.S. : 546/113, 115, 268.4, 272.1; 548/205. 247. 452; 514/299. 302. 337. 365. 378. 412 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
NONE 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
CAS COMPUTER SEARCH 1966- TO DATE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



x 

Y 



Chemcia! Abstracts, Volume 124, No. 13, 25 March 1996, 
(Columbus. OH, USA) page 1298, column 2, the abstract no. 
124:76,1 15j, FISHER et al, "Preparation of substituted 
arylsufonamides as selective B agonists for the treatment of diabetes 
and obesity". WO 95 29,159. 02 November 1995, 102 pages 
(English). 



1-11 
1-11 



Further documents 



are listed in the continuation of Box C. 



| | See patent family annex. 





Special catsg 


OHM of C!U 


<d documents; 




"A* 


dooumint de 
to be of parti 


"nuns, tbe g « 
coJar releva 


toaral umm of tha art wb« 


:b m not considered 


•H- 


earlier docun 


ant publiab 


ad on or after tbe tntarm 


atiooal film*) data 




document wh 
cited to mu 


oca) may tm 
>liih tba pu 
i (as speeifi 


row doubts oo pnonty c 
ibbeatioo data of enoth* 
•d) 


Leau(i) or which a 
ir citation or other 


•O' 


documnt r* 


emne, as an oral diaotoaura, naa. t 


wliAnuos or other 


•P- 


document pu 
tbe priority < 


btishedpnot 
ale claimed 


to tba uitamarirmal liHttj 


} data but later than 



latar document published after the international filing da 
date and Dot in conflict with tha application but cited t 
tha principle or theory underlying tba invention 



document of particular re lev a; 

i novel or cannot be < 
i tha document t» taken aJ 



»: tha claimed inv« 
aider ed to involve i 



ition cannot be 
s inventive aiep 



document of perucultr reWvaoos; I . ^, 

considered to involve an inventive step when 
combined with one or mora other such documents, 
being obvious to e parson skilled in the ait 

document member of lbs same patent family 



Date of the actual completion of the international 
27 AUGUST 1997 



Date of mailing of the international search report 

2 8 OCT 1997 



Name and mailing address of the ISA/US 
of Patcnte and Trademarks 



Authorized officer 



Box FCT 

Washington. D C. 20231 
Facsimile No. (703) 305-3230 



ZINNA N. DAVIS 



Telephone No. (703) 308-1235 



Form PCT/ISA/210 (second sheetXJuly 1992)* 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US97/11999 



A. CLASSIFICATION OF SUBJECT MATTER: 
IPC (6): 

C07D 209AM. 261/06. 277/20. 401/14, 491/02; A61K 31/395. 31/40. 31/42, 31/425 

A. CLASSIFICATION OF SUBJECT MATTER: 
USCL : 

546/113, 115. 268.4, 272.1; 548/205. 247. 452; 514/299. 302. 337, 365. 378. 412 



Form PCT/ISA/210 (eatra abeet)(July 1W2)* 



